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Ne damuins, Yuénas Jo/zxkHOCTH MecTo pa6oThI Hoanmuceh
Hmsa, OTyecTBO CTelneHb,

3BaHHuC
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HopMmaTuBHO-1IpaBOBbIE OCHOBBI pa3pabOTKU U peanu3aiiy padodeil mporpaMMbl TUCHUTUIHHBL:

1. ObpazoBarenbHbIi cTaHaapT Bhicuiero oopaszosanuss ®I'AOY BO PHUMY um. H.U. ITuporosa
MunuctepctBa 31apaBooxpaHeHuss Poccuiickoit @enepanuu 1Mo ypoBHIO 00pa3oBaHUs
cnenuanuter no crneunanbHoctd 30.05.03 MenuuuHckas KuOEpHETHKA, YTBEPKACHHBIN
npuka3zoM oT «29» mas 2020r. Ne 365 pyk;

2. OOmras xapakTepuCcTHKa 00pa30BaTeIbHON IPOTrPAMMBI;

3. Y4eOnbIi 1aH 00pa30BaTEIHLHON MPOTPAMMEI;

4. YcraB ¥ TOKaJbHBIE AKTHl Y HUBEPCUTETA.

© @enepasibHOE TOCYIapCTBEHHOE AaBTOHOMHOE O00pa3oBaTebHOE YUPEKICHUE BBICIIETO
obpazoBanusi «PoccUiiCKMiI HAIIMOHALHBINA HCCIIEIOBATEIILCKUNA MEIUIIMHCKUN YHUBEPCUTET UMEHHU

H.N. IInporosa» Munucrepcrsa 3apaBooxpanenust Poccutickon @enepanum.



1. O6me moJ10KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

MOJTyYeHHEe 3HAHUH O CTPYKType U GyHKIIMOHUPOBAHUM UMMYHHOW CHUCTEMBI YelIOBEKa B HOPME U
npu 3a00JeBaHUAX, OOYCIOBJICHHBIX HAPYIIEHHEM HMMYHHBIX MEXaHU3MOB, a TaKXKE IMOJy4YCHHUE
YMEHUW © TPAKTHYECKOTO ONbITa B 00JACTH NPUMEHEHHS HWMMYHOJOTHYECKHX METO0B
WCCJICIOBAaHUI B MEAMKO-OMOI0THYECKOH cdhepe.

1.1.2. 3agaum, pemaemMsbie B X0/Ie€ OCBOCHUS TPOTPAMMbI TUCIUTIIINHBIL:

® pa3BUTHE HABBIKOB PAOOTHI MO OCHOBHBIM HMMYHOJOTHMYECKHMM METOIAaM HCCIIeIOBAHUMN
(MDA, npoTodnasi TMTOMETPUS U Jp.);

® pa3BuTHE YMECHHMU W ONbITA PabOTHl MO OCHOBHBIM METOJAM JIMArHOCTHKH HapYIICHUN
(yHKIIMOHMPOBAHUS UIMMYHHOW CHCTEMBI, TECTAMH OILIEHKM UMMYHHOTO CTaTyca 4yejoBeKa,
KapTOi KIMMYHOJIOTHYECKOT0 00CIIeI0BaHusl, HHTEpPIpETalueil MOTyYeHHBIX PE3yIbTaTOB;

® (dopmupoBanue 3HAHWUN 00 STHOJOTHMH, MATOTEHE3e M KIMHHUYSCKUX NPOSBICHUAX M
NpUHIUNAX  UMMYHOTEpAaluU  OCHOBHBIX  0oJe3Hell ~ MMMYHHOW  CHCTEMBI
(MMMyHOIE(DULIUTHBIX, AJIEPIrHUECKUX, ayTOUMMYHHBIX U JPYTHX);

® (dopmupoBaHue 3HAHHUH O CTPYKTYpHO-(YHKIMOHAIBHBIX M BO3PACTHBIX OCOOCHHOCTSIX
MMMYHHOH CUCTEMBI B HOPME U MPH MaTOJIOTUH;

® (opmupoBaHKe TPEICTABICHUN O MOJICKYISPHO-TEHETUYECKUX MEXaHU3MaX BPOXKICHHOTO
Y aIaITUBHOTO UMMYHHUTETOB, CTAAMSIX PA3BUTHUS U PETYIISILIMM HIMMYHHOTO OTBETA;

® (dopMupoBaHHEe CHCTEMHOr0 TOJXOjJa K MpoOJieMaM COBPEMEHHOH HMMYHOJOTHH C
BO3MOKHOCTbIO JaJIbHEHIIETO UCIOIb30BAHUS TOJYYEHHBIX 3HAaHUW B pa3paboTke
KOMIIBIOTEPHBIX MPOrpaMM JJis aHalu3a U OLEHKU COCTOSIHUS HMMMYHHOW CHCTEMBI

YCI0BCKa.

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucnumnnza «IMmyHonorusy usydaercs B 8 cemecTpe (ax) U OTHOCUTCS K 00s3aTeNIbHON YacTu
osoka b.1 mucrinmmasl. SBnsgercs 00s3aTeIbHON TUCITAIIIINHON.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIECH JUCIUTIIMHBI 00YUYarOImMecs TOJDKHBI OCBOUTH CIIETYIOIITHE
aucuuiuiiHel:  Ousnosnorus; OOmas MaTOJNOTHSA: TATOJIOTHYECKass aHAaTOMHS, MaTO()HU3UOJIOTHS;
MukpoOuomnorusi, Bupycojorusi; MosnekynspHas Ouosnorus u reHeTuka; buoxumus; [Ipaktuka mo
rucrosiorun; IlpakTuka 1o KiIeTouHOM Owmonoruu; Pusudueckas xumwus; buomorums; OOmas
Mopdosorust (aHaTOMUS, TUCTOJIOTHSI, IIUTOJIOTH).

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITSIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
JTUCIHUTUIMHBI, HEOOXOAUMBI ISl yCHENTHOTO OCBOCHHS aucuuiuinH: KnmHudeckas maboparopHas

JUAardHoCTHKa, qDYHKHI/IOHaHBHaﬂ JUarHoCTHUKa.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH

JUCLUTUIMHBL, HEOOXOIUMBI JIJIs YCIIEITHOTO MPOX0XkKAeHus npakTuk: [pexmunnomuas, HUP.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 8

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-3 Cnoco0eH uCcno/ib30BaTh CHEUAJTU3MPOBAHHOE JUATHOCTHYECKOE U JiedeOHoe
OﬁopleOBaHl/le, NMPUMCEHATD MECAUITUHCKHUE U3ICIUA, JCKAPCTBEHHBIC CPEACTBA, KJICTOYHLIC

NMPOAYKTHI U TCHHO-UWH/KCHEPHBIC TEXHOJIOIMH, NIPEAYCMOTPECHHBIC MOPAJIKAMHU OKa3aHUA

MEIUIIHHCKOU MMOMOIIH

OIIK-3.1/I1 IIpumensier
JTMarHOCTHYECKOE
0o0opynoBaHue ISt
pemeHus

npoeccuoHANBHBIX 3a7au.

3HaTh: OCHOBHEIC MCTOAbI UCCIICAOBAHNUA B UMMYHOJIOTUHU U

O60py,I[OBaHI/Ie, IMPUMCHSEMOC IIPpU UX peajin3aluu.

YMeTh: npuMeHsTh JlabopaTopHOe 000pyAOBaHUE ISl TOCTAHOBKU

OCHOBHBIX UMMYHOJIOTHYCCKHUX MCTOIUK.

Baaners npakTu4ecKuM ONbITOM (TPYAOBBIMHU J€iiCTBUAMHU):
paboTsl Ha ob1eTabopatopHoM o0opyaoBaHuH (LIeHTpUdyTa,
MHKPOJ103aTOPBbI, BECHI U IIP.) U CIIELUATU3UPOBAHHOM

o0opyoBaHuHU (TPOTOYHBINA TUTODITYOPUMETP, aMILTU(DHUKATOP U

zp.).

OIIK-3.1]/13 Ucnonb3yer
MEAULMHCKHUE U3/ETHs,
JIEKapCTBEHHBIE CPEJCTBA,
KJIETOYHBIE IPOAYKTHI U
TE€HHO-UH)KEHEPHbBIE
TEXHOJIOTMH B
MEIUIMHCKUX U HAyYHBIX

HUCCICIOBAHUAX.

3HaTh: OCHOBHEIC HMMYHOTPOITHBIC CPEACTBA, KIICTOYHBIC JIMHUU U
TCHHO-UHXXCHCPHBIC TCXHOJIOTMH, UCII0JIb3YEMBIC B
HMMYHOJIOTHYECKNX UCCIICAOBAHUAX, 4 TAKIKC 001acTh UX

IIPUMCHCHUA.

YMeTb: 000CHOBaTh NPUMEHEHUE UMMYHOTPOIIHBIX CPEJICTB,
KJICTOYHBIX JIMHUM U T€HHO-UHKEHEPHBIX TEXHOJIOTUI B

HUMMYHOJIOTHYCCKUX UCCIICAOBAHUAX.

Baaners npakTH4eCKHUM ONBITOM (TPYAOBBIMH e CTBUAMM):
IIPUMEHEHHUs] MOHOKJIOHAJIBHBIX aHTUTEJ JUIS IIPOBEICHHUS

HUMMYHOJIOTHYCCKUX I/ICCJICZ[OBaHI/Ifl.

OIIK-4 Cnioco0en cooupaTh M aHAJIM3MPOBATH JaHHbIE JKaJI00 MallMeHTa, AHAMHe3a
3a00JIeBaHMsA; AHATU3UPOBATH U HHTEPNPETHPOBATH Pe3yJbTAThl KINHHYECKHX,
JIA0OPATOPHBIX M HHCTPYMEHTAJBHBIX METOA0B 00C/IeJOBAaHNS B LEJISAX THATHOCTHKH

3a0oJieBaHui, 0GOPMIISITH M BECTH MEIMIIMHCKYI0 IOKYMEHTALHMIO

OIIK-4.1/11 Cobupaer




aHaMHE3 U 5Kaio0bl
00JIBHOTO, TIPOBOJIHUT
¢du3uKanbpHOE

o0OcienoBaHue.

3HaTh: IMPU3HAKHU U CUMIITOMBI UMMYHOOIIOCPCAOBAHHBIX

3a00JIEBAHUII.

YMerh: CO6I/IpaTB AHAMHE3, aHAJIU3UPOBATH JKaJI00bI U MMPpOBOAUTD

(bl/ISI/IKaJ'ILHOC O6CHC,Z[OBE[HI/I€ nanueHTa ¢ HMMyHOHaTOHOPHCﬁ.

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
MMOCTaHOBKH MPEIBAPUTEIHLHOTO IUarHo3a Mo JaHHBIM OIpoca

(1)I/I3I/IKaJ'ILHOFO 06CJ'Ie)10BaHI/I$I nmanueHTa € HMMyHOHaTOHOFHCﬁ.

OIIK-4.1/12 OcymiectBisier
JIMAarHOCTHUKY 3a00JIeBaHUI
Ha OCHOBE aHaJIM3a U
UHTEPIPETALNN
pe3yIbTaTOB KIIMHUYECKUX,
1a0b0paTOPHBIX U
MHCTPYMEHTAJIBHBIX

METOI0B 00CIIEIOBAHMS

3HaTh: OCHOBHBIE KIIMHHUYCCKHC, J'Ia60paTOpHBIC u
HHCTPYMCHTAJIbHBIC ITPU3HAKHW KUMMYHOOIIOCPCIOBAHHBIX

3a00JI€eBaHUIl.

YMeThb: OLIEHUTh HApYIIEHUSI B UMMYHHOI cHcTEeMe IO JJaHHBIM

71a00PATOPHBIX METOJI0B HUCCIIEAOBAHNUS.

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):

OLICHKH COCTOSIHMSI UMMYHHOM CHCTEMBI 110 TecTaM | ypoBHsL.

ITK-9 Cnocoben ¢popmyanpoBaTh 1eJd, 3a/1a4H, TeOpeTHYeCKHe U IKCIIePUMEHTAJIbHbIE

000CHOBaHUS MeIlI/IKO-ﬁl/IO.]'IOFI/I‘IeCKI/IX nccne;mBa}mﬁ; HCIOJIB30BATh MaTEeMAaTHY€CKHUE

METOAbI A oﬁpaﬁonm KINMHAYECCKHUX U IKCNICPUMEHTAJbHBIX JAaHHBIX; IIPOBOAUTDL

A0Ka3aTECJbHYI0 OIICHKY 3(1)(1)6KTI/IBHOCTI/I METOA0B THATHOCTUKH, JICUHCHUSA U l'[pO(l)I/I.TIaKTI/IKI/I

3a00J1IeBaHU

ITK-9.1M/11 IInanupyet
MEINKO-OHOJIOTHYECKHe
UCCIIEIOBaHMS,
o0pabaTbIBaeT pe3yabTaThl
U SKCTIEpUMEHTAIIbHBIE
JTAaHHBIE C MCII0JIb30BaHUEM
CTaTUCTHYECKUX MTAKETOB,
METOJIOB 00pabOTKH
OO0JIBIINX TaHHBIX,
JI0Ka3aTeIbHON MEIUIIUHBL,
a TaKk)Ke TeXHOJIOTUi

OTKPBITBIX JaHHBIX

3HaTh: IMPUHIMUIIBI INTAHUPOBAHUA U IPOBCACHUA MEANKO-
OMOJITrYECKHUX Hay4YHBIX I/ICCHGI{OBaHI/Iﬁ " OKCIICPUMEHTOB B

HMMYHOJIOTHH.

YMerh: IIaHUPOBATh MGI[I/IKO-6I/IOJIOFI/I‘~I€CKI/IC HUCCICIOBAaHUs B

00acT UMMYHOJIOTHH.

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU JIeiiCTBUAMM):
pa3paboTKH U MPOBEACHUS 0a30BBIX MEIUKO-OMOIOTHIECKIX
HKCIEPUMEHTOB, 00pabOTKH Pe3yIbTATOB C UCTIOIb30BAHUEM

CTaTUCTHYCCKHUX ITaKCTOB.

[TIK-9.1/12 Buenpsier
pe3yJIbTaThl MEUKO-

OHMOJIOTUYECKUAX

3HaTh: IMPUHIHUIIBI OTIMCAHUS U ITOJaYN HAYYHBIX JaHHBIX B BU/IC

JAOKJIaAOB HA HAYUHBIX MECPOIPUATHUAX.

YMmerh: IIOATOTOBUTE MPE3CHTAINIO 110 UMCIOINHUMCA JaHHBIM

WCCIE0OBAaHUH TS TIPEACTABIICHUS Ha CTYIEHYECKON KOH(DEPEHITUH.




HCCIIEIOBAHUH B Bianers NpakTH4YeCKHUM ONBITOM (TPYAOBBIMHM eHCTBUSIMH):
AKCIIEPUMEHTAIBHYIO U U3JI0KEHUS PEe3yJIbTaTOB MMMYHOJOTHYECKUX UCCIIEJOBAHUI B BUJIE
KJIIMHUYECKYIO MPAKTUKY JIOKJIaJia 1O MOArOTOBJIEHHOM MPEe3eHTAI[M! Ha CTYIEeHYECKOU

KoH(epeHH (3aHATUH ).




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
8
YueOHble 3aHATHS
KonTakTHasi padoTa 00y4yawimmxcs ¢ npenoaaBaresjiemM B 55 55
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 10 10
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 36 36
Komnoxsuywm (K) 9 9
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 38 38
B T.4.:
[Toaroroska pedepara 12 12
[TonroToBka K yueOHBIM ay TUTOPHBIM 3aHATUSIM 26 26
IIpome:xyrounas arrecranus (KPIIA), B T.4.: 3 3
3auer (3) 3 3
B yacax: OT/l = 96 96
O61was Tpy0eMKOCTh KP+CPO+KPITA+CPITIA
pucuumasl (OT) B 3aueTHBIX eqununax: OTJ (B | 3.00 3.00
yacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

8 cemecTp
Ne Hudp HaumeHoBaHue pasjaesa Conep:xanue pa3jiesa U TeMbl B
/1 [KoMIeTeHIuH (Moay.Jis1), TeMbI AUIAKTHYECKUX eJUHMIAX
AMCHUIIMHBI

Pa3nes 1. O6mast ummyHoustorusi. CTpykTypa 1 QyHKIIMM MMMYHHOM cHCTeMbl. BpokieHHbIN 1

aJanTHUBHLINI HMMYHHUTET.

1 |OIIK-3.111, |Tema 1. CtpykTypa u Ornpenenenne uMMyHutera. UIMMyHUTET Kak
OIIK-3.1/13 , |pyHKIMH UMMYHHOMR CH0C00 3aIUThI OpraHU3Ma OT KHUBBIX TEI U
OIIK-4.1/1 , |cucremsl. BEIIECTB, HECYIIUX Ha ceOe MPU3HAKH
OIIK-4.1/12 , TeHETUYECKH dyKkepoaHoit nnpopmarmu (P.B.
IMK-9.1/11 , [TerpoB). IloHsATHE O BpOKIEHHOM (IIPUPOTHOM,
[MK-9.1 12 €CTECTBEHHOM) U MTPUOOPETEHHOM (aIalITHBHOM )

nMMyHHTeTe. Kietounsle 1 rymMopalibHble
(akTOpBl BPOXKIECHHOTO M TPUOOPETEHHOTO
nMMyHuTeTa. OnpeseneHue KIeTOYHOro U
IYMOPaJIbHOTO UMMYHHTETA.
CriennanusupoBaHHas cucreMa (MIMMYHHas);
Oprasbl U TKaHH, BBIIIOJIHSIOLINE UMMYHHbBIE
¢ynkuuu. [ToHsiTHE 00 IMMYHOKOMITETEHTHBIX
KJIETKax (MMMYHOLIUTAaX) U APYTUX KIETKAX
UMMYHHOU cucteMbl. [loHsTHEe 00 IMMYHHOM
peakLuy, XapaKTepUCTUKA U OCHOBHBIE THUIIbL:
aHTUTEJI000pa30BaHuE WIN I'yMOpajibHast
MMMYHHasl peaklusi, KJI€TOYHO-0IIOCPEJOBaHHAs
MMMYHHasl peaklysi, UMMYHHasl TOJIEPAHTHOCTb,
MMMYHHasl TaMATh. JTalbl UMMYHHON PEaKIUH.
[lepBuuHas u BTOpUYHASI UMMYHHas peakLus.
Perynsiiiust uMMyHHOTO OTBeTa. D (heKTOpHbIE
KOMIIOHEHTBI TyMOPAJIBHOTO U KJIETOYHOT'O
ummyHuTtera. [lonsiTe 00 IMMYHHOH cuCTeMe.
NMMyHHas cucteMa Kak COBOKYITHOCTh OPTaHOB,
TKaHEH U KJIETOK, OCYIIECTBIAIOIUX UIMMYHHbIE
U pyrue QyHKIUY, BaKHBIC IS
KHU3HEAESITEIbHOCTU opranu3ma. LleHTpaibHble

(KoCTHBIN MO3T, TUMYC, cyMKa Dabpuryca) u




nepudeprudeckue (TuMEPaTUICCKUE Y3IIbI,
CEJIe3eHKA U IPYTHE) OpraHbl UMMYHHOMN
CUCTEMBI, CTPOCHHUE, XapakTepucTuka. Pomb
[IEHTPATBHBIX OPTAHOB B PA3BUTHH U CEJICKIIHH
aUMQPOIUTOB. POITb B IMMYHUTETE CENE3EHKH,
auMQpaTHYECKUX Y3JI0B, MHHJIAIHH, IEHEPOBBIX
OJSIIIEK U IPYTHX TKaHeH mepugeprudecKoro
OTJIeIa UMMYHHOU CUCTEMBI, HX
uMMyHOMOp(dosornyeckre 0coOEHHOCTH.
[ToHsiTHE O 3BEHBAX UMMYHHOM CUCTEMBI, UX
B3aUMOCBsI3b. OCHOBHBIE KJICTOYHbIEC SJIEMEHTHI
MMMYHHOU CUCTEMBI (HMMYHOKOMITETEHTHBIE,
BCIIOMOTATENIbHBIC, METUATOPHBIC KIIETKH).
CTBOIOBaS MOJIUIIOTEHTHAS KIIETKA, (PEHOTHII.
Jlumdouut, Kak eHTpaabHas KJIeTKA B
“UMMyHHOU cucteme. T-, B- u apyrue
AUM(OIHTHI, UX cyOnomynsui. MoHonuTapHO-
MakpodaraabHbIe KIETKH, ICHIPUTHBIC KICTKHU,
HeHTpo(UIBI, TyuHBIE KIETKH, 303UHO(UIBI 1
Jpyrue B UMMYHHBIX nporieccax. [TonsTue o
MTOKOSIIIUXCS ¥ aKTUBHPOBAHHBIX KJIETKAX
MMMYHHOU cucTtembl. « HauBHBIE» KIIETKU U
KJIETKU TIAMSITH, UX XapakTepuctuka. DeHoMeH
MMMYHHOU TIaMSITH, MEXaHU3MbI (pOPMHUpPOBAHUSL.
[Iporieccyl MUTpALIAU U PEIUPKYIISAIIUN KIETOK
MMMYHHOW CUCTEMBI B OPTaHU3ME, POJIh
aIF€3UBHBIX MOJIEKYJI, XEMOKHHOB U APYTUX
MEMaTOPOB. 3amporpaMMHUpOBaHHAs THOEIb
(amomnTo3) KJIETOK UMMYHHOM CUCTEMBI,
MEXaHHU3MBI, ()AKTOPHI €€ CTUMYIUPYIOLTUE 1
nogasstomue. OTinure oT HeKpo3a. AKTUBALIUS
KJICTOK U aronTo3. 3HaueHHe aromnTo3a B
pa3BUTUU U PYHKIIMOHUPOBAHUHU KIETOK
UMMYyHHOU cuctembl. COBpeMeHHas cxema
MMMYHOI033a. PO MEKPOOKPYKEHHS B
pa3BUTUU U PYHKIIMOHUPOBAHUU
MMMYHOKOMITETEHTHBIX KJIeTOK. DunoreHes u
OHTOTeHE3 UMMYHHOU cucteMbl. COBpeMEHHbIE

MECTOAbI BBIACIICHUA JII/IM(I)OLII/ITOB " Apyrux




KJICTOK U3 KPOBHU, TUMQBI, TUMPOUTHBIX U
JIPYTUX OPTaHOB IKCIEPUMEHTAIbHBIX JKUBOTHBIX
1 4esoBeka MeTo bl HACHTU(PHUKAIIMA MapKEePOB
u peuentopos. Kinerounas coptuposka. Meton
MPOTOYHOM LUTO(IyOpPOMETPHH.
PozerkooOpazoBanue. MeTo bl
KyJIbTUBUPOBAHUS JTUM(OIUTOB.
bnacrrpanchopmanys 1uMQOIUTOB, TOCTAHOBKA
peakiuu. CMmemaHHast KyJ1bTypa JUM(OLUTOB,
MIPUHLIMII TOCTAaHOBKU. KileTouHble TMHNUY B
UMMYHOJ0TuHU. Teopun UMMYyHHTETA.
Hcropuueckue acniekTsl. Poiib 0Te4eCTBEHHBIX
yueHbIX. Knerounas teopus ummynurera 1.1.
MeunukoBa. Teopus "6okoBbix 1eneid” I1.
Opnuxa. UHCTpYKTUBHBIE U CETIEKLIMOHHbIE
TEOPHH aHTUTEN000pazoBaHus. CelneKInoHHas
teopust H. Epne. KnonanbHo-cenekinonHas
teopust M. bepHera, 3HaueHHE U1 pa3BUTHS
nMMyHosoruu. KoHuenus MMMYHHOTO Hai30pa
(«cBoe» u «HecBoe). Teopus UANOTUITUUECKOMN
cetu H. Epne. KoHuenuus nMMyHOJI0TH4ECKUX
mo6Ouuei (P.B. IlerpoB). CoBpemMeHHOE pa3BUTHE
MMMYHOJIOTH4eCKui unen. MmmyHnnas
ToJIepaHTHOCTb. Onpenenenue. Mcropus
oTKpbITHs. LlenTpanbhas u nepudepuyeckas
TOJIEPAHTHOCTb. VIHIYKIIMSI TOJIEPAaHTHOCTH B
HEOHATaJIbHOM U B3pOCIIOM NEPUOJAX KU3HU.
AnanTuBHBIN NEPUOJ B HHIAYKIUH
ToJepaHTHOCTU. OCOOEHHOCTH UHIYKIIUU
TOJIEPAHTHOCTH, 3HAUYEHHUE 103bl AaHTUTE€HA.
WHayK1us TonepaHTHOCTH KJIETKaMH.
MexaHu3Mbl (OPMHUPOBAHUS TOJIEPAHTHOCTH K
«cBoemy». [lonsiTie 06 anepruu, nenenu,
cynpeccuu, urnopuposanuu. Pons T- u B-
IUM(OIMTOB, FTeHETUYECKUX (PAKTOPOB B
pa3BUTHHU ToJEpaHTHOCTU. IMMyHOCYynpeccus.
JlexapcTBEHHO-MHIyLIUpPOBaHHAs TOJIEPAHTHOCTD.
OpanpHas TOJEPaHTHOCTb. AHTUTEHBI.

OHpCI[GJICHI/Ie " XapaKTCPUCTHKA BCIICCTBA KaK




aHTUreHa. XMMHUUYECKas IPUPO/ia aHTUTEHA.
[TonsTHE YYy’)KEPOAHOCTH, AHTUTE€HHOCTH,
MMMYHOTE€HHOCTH, CIIEHU(UIHOCTH aHTUTCHA.
XapakTepucTUKa MOJIEKYJ C aHTUT€HHBIMU
cBoiicTBaMH (O€JIKH, MOJIMcCaxapubl,
JIMIOIOJINCAXapUAbl U IpYTUe). AHTUT€HHAs
JNETEPMUHAHTA (3IUTOI), CTPYKTYpa, pojb B
(dhopMupoBaHuH CrIEUUIHOCTH AHTUTCHA.
Bunbl aHTUTeHHON crienupUIHOCTH.
AyTtoanTureHnbsl. OCHOBHBIE I'PYyIIIbl aHTUTEHOB
(npupoaHbIE, CHHTETUYECKUE U Jp.). AHTUTEHBI
Kak OMOJOrMYecKre MapKephl KJIETOK M TKaHeH
opranusma. [luddepeHInpoBOYHbBIC aHTUTCHBI.
Knacreps! nuddepenuposku (CD cuctema).
ATbIOBaHTBI, IPUPOJIA, XaPAKTEPUCTHUKA.
I'anrensl. Amieprensl. Tumyc3aBUCUMBbIE U
TUMYCHE3aBUCUMBbIE aHTUIeHBI. [1yTn
MOCTYIUIEHUS aHTUT€HA B OpraHu3M. [IpuHIumns
IIOJIy4YE€HHUS] U OUYUCTKU aHTUTEHOB.
HckyccTBeHHBIC aHTUTEHBL. T-TUMGOIIHT.
Onpenenenne, XxapakTEPUCTUKA, MApPKEPBI U
peLenTopsl, pacipeeieHue B oprauusme. Tumyc
— LEHTPAJIbHBIN OpraH B pa3BUTUH T-
auM}oIHTOB, cTpoeHne Poib B MMMYHHOI
cucreme. OHTOreHe3 U (UIIOTeHe3 TUMYCa.
OcHoBHBIE CTaNH pa3BUTHA T-TUM(OIUTOB B
TUMYCE, 3HaUEHHE CTPOMAJIbHBIX 3JIEMEHTOB,
JNEHIPUTHBIX KJIETOK, 3NUTENMs, Tenel ['accans.
ITo3utHBHAs ¥ HEeraTUBHASA CENEKUUA T-KIETOK B
tuMyce. Posib T-KI1€TOYHOrO U Apyrux
pELEnTOPOB, MOJIEKYJI INIABHOI'O KOMIUIEKCA
ructocoBmectumoctu (I'KI'C) B aTom mporecce.
OHAOKpHHHAS (QYHKLHUS THMYCa, TyMOpaJbHbIe
TUMHUYECKUE (PaKTOpPbI. ATIONTO3 TUMOLIUTOB.
Murpauus u paccenenue T-muMdonuTos B
opranusme. TumMyc3aBUCUMBIE U
TUMYCHE3aBUCHMbIE 30HbI B IEPUPEPUIECCKUX
opraHax MMMYHHOU CUCTEMBI. TUMAIKTOMUS,

6€CTI/IMYCHBI€ KHUBOTHBIC. SKCHepI/IMeHTaJIBHBIC




mognenu aedekra T-mumponmros. [lonsrue o
cyonomymsiusix T-nmumdorros: CD4 T-
xennepsl, CD8 T-nuToTokcHu4eckue,
perynsTopHsle u npyrue T-knerku. Pazsurue
CD4 u CD8 cy6nomymnsuii T-mumM¢ouToB B
tuMmyce. Ilocrrumuueckuit atan passurus T-
mumpormroB. ['ereporennocts T-mumponuTos,
pacnpenenenue B opranuzme. Ocodbennoctu T-
TUM(OIMTOB CIU3UCTHIX 00OJIOYEK.
Buerumnueckoe pazpurue T-nmum¢pouuTos.
deHoTUnMUecKre 1 (PyHKIIMOHAIbHBIE CBOWCTBA
cyononymsiuii CD4 u CD8 T-num¢onuTos.
Pazutue Thl u Th2 CD4 T-kneTok, poiib
aQHTUT€HA, [INTOKUHOB, MEKKJIETOUHBIX
B3auMooTHomeHni. Xapakrepucruka ThO, Thl,
Th2, Th3, Trl xnerok. B-mumdonur.
Omnpenenenue, XapakTepUCTUKA, MAPKEPHI U
peLenTopsl, pacipeeseHue B OpraHu3Me.
OcHoBHBIE CTaNH pa3BUTHA B-nmumMponuTos.
Xapakrepucrtuka npe-B-kinerok, paHHux B-
KJIETOK M IpyTUX KJeTok B-mumdonmrapuoro
psiia, CMEHa MMOBEPXHOCTHBIX MapkepoB. Poib
KOCTHOTO MO3ra, cyMku @abpuiimyca nTui,
neiiepoBbix Oisitek. ['ereporenHocTs B-
mumdonutoB (Bl u B2 xnerku). CD5 B-
IUM(OIHUTHI, TPOUCXOKACHUE, UX POJIb B
MMMYHHBIX peakuusax. Poias B-kieroqnoro u
JPYTUX PELENTOPOB B Pa3BUTUU U
(GYHKIMOHMPOBAaHUH B-KieToK.
AnTHrennpenacrasistomas GyHkus B-kineTok.
[epexitoueHne KJI1acCoB UMMYHOTJIOOYJIMHOB B
nporecce MMMYHHOTO OTBETa. MeXaHU3MBbl
¢dbopmupoBanus pazHooOpaszus B-numponurtos.
3apopliieBble HEHTPBI, CTPOCHUE, 3HAUCHUE B
MMMYHHOM oTBeTe. PoJib IUTOKMHOB B
nponupepannu u quddepeHurponke B-
mumMpormros. [Inazmaruyeckas KieTka,
XapakTepucTuKa. buocunres anruren. MeToabl

uaeHTH(PHUKAIMN B-KJIeTOK U MX POIYKTOB.




EcrectBennnie kunepsl (NK kineTkn).
Onpenenenue, XapakTEPUCTUKA, MApPKEPBI U
pEeLEnTopsl, pacipeieIeHUE B OpraHU3Me.
[Ipoucxoxaenue NK Ki1€TOK, OCHOBHBIE 3Tallbl
pa3ButHst NK B KocTHOM MO3ry, Ha nnepudepum,
POJIb LIUTOKUHOB (MHTEP(HEPOHHI,
nnTepaeiikunel). Penentopst NK kierok.
XapakTepucTUKa HHIHOUPYIOIIETo U
akTuBHpyouero peuentopoB NK kieTok.
Perymsauus ¢pyHKIHOHAIBHBIX CBOMCTB NK
KJIETOK. MeTo/ibl Onpe/IelieHNs yuciia u
¢yHKUIMOHATBHOM akTUBHOCTH NK KIIeTOK.
MoHouuTapHO — MakpodaraibHble KIETKH.
Onpenenenue, XapakTEPUCTUKA, MApPKEPBI U
peuentopsl. Poip B MMMYHHBIX IIpolLeccax.
Pa3BuTHe MOHOIIUTOB (KOCTHOMO3TOBOM 3Tarl,
LUPKYJUPYIOLME MOHOIIUTHI, TKAHEBOU ATl
MOHOHYKJI€apHBIX (haronutoB). COBpeMEHHbBIE
METO/IbI BBIZICNICHHSI MOHOIIUTOB. Pa3sHooOpasue
(YHKIIMOHATILHBIX CBOMCTB MakpoQaros:
¢aronuros, nepepaboTka U MpeACTaBICHNE
aHTUI€HA, CEKPETOpHAas, IUTOTOKCUYECKAas U
npyrue QyHKIuH. JpIxaTebHbIA B3pHIB
(aronMToB, MEXaHNU3MbI T€HEPALIUN aKTHBHBIX
¢dbopM kucnopona u okcusa azora (NO).
3unauenue HAJI®D-H oxcunasnl, NO cuHTA3EL
Meroa xeMuIIOMUHECHICHIUU. [[UTOKUHBI
(MOHOKMHBI), BBIpaOaThIBa€Mble MOHOITUTAPHO-
MakpogaraabHbIMHU KJIeTKaMHi. MeToabl
MOJTyYeHHUS MOHOIIUTOB U MakpogaroB y
9KCIIEPUMEHTAJIbHBIX JKUBOTHBIX U y UEJIOBEKa.
Henapurtnelie kinetku. Onpesenenue,
XapaKTEepUCTHKA, PELENTOPBI U MAPKEPHI,
pacnpenenenue B opranusme. Passutue
JNEHIPUTHBIX KieToK. Hespenbie u 3penbie
JeHapUTHBIE KiIeTKU. [lepepaboTka u
npeacraBieHue anTurena. Oco6eHHOCTH
JNEHIPUTHBIX KJIETOK PA3JIMYHON JOKaIU3alun

(xnetku Jlanrepranca, CIM3UCTHIX U APYTHE).




@DOJUIUKYJISPHBIE NEHAPUTHBIE KIETKH.
Penentopel 1 Mapkepbl KJIETOK UMMYHHOU
cucteMsbl. OnpeneneHue.
AHTHreHCcTIenuprUecKue U Apyrue peuentopst T-
u B-mumdouunTos, GpU3NKO-XUMHUYECKast
CTPYKTYpa, MeTO1bl uaeHTuuKauu. Ilonstue o
T-KJ1€TOUHOM perenToOpHOM KOMIUIEKCE,
cTpoenue, paznooopasue. Ctpoenue CD3
cyobenuaniel. CD4 u CD8 Momnekyibl, poiib B
¢ynkuun T-knerok. [Tonstue o B-knerounom
PELENTOPHOM KOMIUIEKCE, CTPOEHHUE, 3HAUEHUE B
pa3BUTHH U PYHKIMOHUPOBAHUH B-KIeTOK.
Penenrropst Fe ¢pparmenta ummyHornoOynuHa,
KOMIUIEMEHTA, XapaKTEPUCTUKA, CTPOEHHE,
TeTEpOreHHOCTh, PACIIPOCTPAHEHHOCTh. 3HAUEHNE
B IMMYHHBIX peaklusix. AIre3uBHbIE MOJIEKYIIBI,
Kiaccu(uKanus, XapakTepUCTHKA UHTETPHHOB,
CEJIEKTUHOB, MOJIEKYJI UMMYHOTJI00YIMHOBOTO
cylnepceMeicTBa U Apyrux. 3HaueHue B
pa3BUTHHU, MUTPALVH, B3aUMOJEHCTBUM KIIETOK
MMMYHHOH cucteMsl. Perieniropsl npyrux
MMMYHOJIOTHYECKH BaKHBIX MOJIEKyJ. OCHOBBI
UMMYHOTr€HeTUKH. OnpeneneHue
MMMYHOTEHETHUKH, HCTOpUs Borpoca. THOpenHbIe
KUBOTHBIE B UMMYHOJIOTUH. DPPEKTHI
uHOpHuauHTa. JIMHUM KUBOTHBIX,
xapakTtepucTika. KoHreHHsle TMHUN.
TpaHcdekiys reHOB ¥ TOMOJIOTHYHAS
pexombuHanus (3¢ ekt knockout) B
nmmyHosoruu. ['eneruxa I'’KI'C. Ilonstue o
reéHax ¥ aHTUT€HaX THCTOCOBMECTUMOCTH
(renotwr, annenb, ramtotuil, penorur). H-2
KOMILIEKC THCTOCOBMECTUMOCTH MBIILIEH,
opranuzanus (rensl kiaaccos I, I, IIT). HLA
CUCTEMa YEJIOBEKA, OpraHu3anus. Xapaxkrep
HaclaeIoBaHus, ceMeiubli anaan3. OcoOeHHOCTH
pactpenenenne HLA aHTUTreHOB B pa3iuyHbIX
sTHUYeckux rpynmnax. Poias I'KI'C B

MECKKIICTOYHBIX B3aHMOH€ﬁCTBHHX,




MMMYHOTIIaTOJIOTHH (CBSI3b C OOJIE3HAMH,
TpaHCIJIaHTallMOHHBIE peakuu). CoBpeMEHHbIE
MeTozb! uneHTudukanun HLA anneneit n
AHTUT€HOB METOAAMH F€HOTUIIMPOBAHUS
(monumepasHas LenHas peaklysl, ONpeesIeHue
noJUMOp(H3Ma JUIMHHBI PECTPUKITHOHHOTO
¢parmenTa u qpyrue) u GeHOTUIUPOBAHUS
(ceponornueckoe Tunuposanue). buonornueckoe
3Hauenue HLA cucrtemsl. I'eHeTnueckuii
KOHTpPOJIb UYMMYHHOTO OTBeTa. ['eHeTnueckue
ACIEKThl aHTUTENIOT€HE3a. XapaKTep
HACJIeI0OBaHMs CUJIbl IMMYHHOI'O OTBETA. I '€HbI
MMMYHHOI'O OTBeTa. [ 'eHeTuka
UMMYHOTII00ynrHOB. OpraHu3anys reHoB
MMMYHOTJIOOYJIMHOB TSDKEIBIX U JIETKUX LETeH,
BapuabenbHbie (V-D-J) u korcranTHbie (C) TeHBI.
[TonsTHe 0 reHax 3apoAbIIEBOM JIMHNH (germ
line), ux posb B HopMUpOBaHUM BPOKIECHHOTO U
pUOOPETEHHOT0 UMMYHHUTETa. MeXaHU3MbI
(dhopMupoBanus pazHooOpasus anTuTeNl. Poib
COMATHYECKUX MyTali. AjieabHoe
nuckimoyenue. ['eneruka T-kireTrounoro
peuentopa. OpraHu3anuy reHoB NOJUIENTHIHbIN
ueneii T-kieroynoro perenropa. OcoOeHHOCTH
(dhopmupoBanus pazHooOpaszus T-kieTouyHOTo
peuenrtopa. CoOBpeMEHHbIE METOAbI

I/I,Z[GHTI/I(bI/IKaI_II/II/I 9TUX I'CHOB U UX MPOAYKTOB.

Pa3nes 2. UMMyHHBIH oTBeT. MeXaHM3MBbI PA3BUTHS M pPeryJisilii.

OIK-3.M1 ,
OIK-3.UJ13,
OTIK-4. W1 ,
OTIK-4. W12 ,
TIK-9.M/11 ,
TIK-9.11]12

Tema 1. AganTuBHBIN

VMMYHHBIN OTBET.

MeXKIIeTOUHbIE B3aUMOAECUCTBUS B IMMYHHOMN
cucreme. Onpenencane heHOMeHa
MEXKKJIETOYHBIX B3aUMOJICHCTBHIA.
TpexkneroyHas cxema B3auMOAEHCTBUS KIIETOK.
Posb penenTopoB BO B3aMMOAECHCTBUHI
AHTUTCHIPEICTABIAIOMMX, T- 1 B-kneTok.
CoBpeMeHHbIE TIPEICTABICHUSI 00 OCHOBHBIX
nporeccax QyHKIIMOHUPOBAHHUS
MMMYHOKOMIIETEHTHBIX KJIETOK: paclo3HaBaHue,
aktuBanus, nposmdeparus, tuddepeHTUpPoBKa,

perymsinust. [lepepaboTka, TpaHCIIOPTUPOBKA U




IIpEICTaBICHUE aHTUT€HA
CHEIMATN3UPOBAHHBIMU
AHTUT€HIIPEJICTABIISIFOIIMMHU KJIETKaMU
MMMYHHOH CUCTEMBI, UX XapaKTEPUCTHUKA
(IeHapUTHBIE KIIETKHU, MOHOLIUTAPHO-
Makpodaraiabable, B-mumponutsl, pyrue
KJIETKH). BHyTpHuKiIeTouHas nepepaboTka
SHJOT€HHBIX U IK30I'€HHBIX aHTUT'€HOB, POJIb
(dhepmeHTOB MexaHn3Mbl 00pa30BaHUS
komrIuiekca nentua-monexkyna I'KI'C.
PacnioznaBanue anturena T- u B-numdoruramu.
@DeHOMEH ABOWHOTO paclo3HaBaHus,
XapaKTEepUCTHKA, 3HAUEHUE B UMMYHOJIOTHH.
Poins xopenientopHbIX MoJieKys1. Oco6eHHOCTH
pacnio3HaBaHus aHTHreHa B-mumdorramu.
[Tonatue 06 akTUBAIIMH KJIETOK UMMYHHON
cucreMbl. OCOOEHHOCTH aKTHUBAILIUU
MOHOHYKJIeapHbIX (parorutos, T- u B-
mumMpormtoB. [Iprposa aKTUBUPYIOLTHX
CUTHAJIOB, MEXAHU3MBbI UX TPAHCIYKIMH.
[IponudeparnBHas ciocOOHOCTH
MMMYHOKOMIIETEHTHBIX KJIETOK, 3HAaUEHHE
PacTBOPUMBIX (PAKTOPOB poCTa U
muddepennupoBku. Ilytu nuddepeHmpoBku
KJIETOK IMMYHHOU CHUCTEMBI.
HuddepeHurpoBouHbIe MapKEPHI.
Xapakrepuctuka 3 HeKTOpHBIX KIETOK
MMMYHHOH cucTeMsbl. Poiib IUTOKMHOB Ha
Pa3IMYHBIX ATaNax pa3BUTHS U
(YHKIMOHMPOBAHUS MMMYHOKOMITETEHTHBIX
KJIETOK. Perynsnus uMMyHHOTO OTBETA.
CoBpeMeHHbIe MTpeCTaBICHHS 00
MMMYHOPETYJIATOPHBIX KieTkax (T-, B-
AUM(OIMTHI, MOHOIIUTAPHO-MaKpo(daraabHbIe 1
npyrue). MexaHn3Mbl UMMYHOPETYJISITOPHON
aktuBHOCTH T-xennepoB (CD4 kneTkn).
3nauenue T-xennepoB Tunos 1 u 2, ux
LUTOKMHOB. B3aumopeicreue T-xenmnepos ¢ B-

mumMporramu, Makpodaramu. Perynsatopnas




AKTUBHOCTH JTUM(OIUTOB C CYIPECCOPHOI
¢ynkuueit. CoBpeMEeHHBIE METO/IbI OLICHKH
CIOCOOHOCTH UMMYHOKOMITETEHTHBIX KJIETOK K
pacro3HaBaHMIO, aKTUBAIMU, IPOTUQEparIH,
muddepeHIUpoBKe, perysiuun. I opMoHbl 1
MEJIMaTOpbl UMMYHHOU cucTeMsl. [lonsATHE,
o0111ast XapakTepUCTHUKa, 3HAUCHUE IS
MMMYHHOH cucTteMsl. MIcTopudeckue acreKTsl.
MMMyHOIOTHYECKH aKTHBHBIE (DAKTOPBI TUMYCA
(rOpMOHBI): TAMO3HMH, TUMUYECKHI I'yMOPaJIbHBIN
(bakTop TUMYyCa U Ipyrue, KIacCuPpHUKaIus,
XapaKTEepUCTHKA, BBISIBIIEHUE. 3HAUECHUE B
pa3BUTHH U PYHKIMOHUPOBAHUH KIIETOK
UMMYHHOU crcTeMbl. Bo3pacTHbIe 0COOCHHOCTH.
VIMMyHOpETYIATOpHBIE IENTUBI TUMYCA
(TakTUBHH, TUMAJIUH U Apyrue). [lentuabr
KOCTHOT'O MO3Ta (MUEJIOIENTH/IbI),
KJaccu(ukanus, XapakTepUCTHKA, TOTyYCHHE,
MEXaHU3MBI JEHCTBUS HA KIIETKH UMMYHHOU
cucteMbl. [{utokunsl. [ToHsiTHE O cucTEME
LUTOKUHOB (LIMTOKUHOBAs ceTh). [Ipupoaa
KJIETOK MPOAYLIEHTOB IUTOKUHOB, MULIIEHEH,
penentopoB, uHruOUTOpOB. Knaccupukarus
MMMYHOLUTOKHUHOB, XapaKTEPUCTHKA OTAEIbHBIX
TPyl UUTOKUHOB (MHTEPJICHKHUHBI,
UHTEPPEPOHBI, KOJTOHHECTUMYIIHPYIOLTIE
(bakTopsl, PaKTOPHI HEKPO3a OIMYXOJIEH,
XEMOKHUHBI, POCTOBBIE (PAKTOPHI U JAPYTHE).
WuTepneiikunbl 1-18. XapakTepucTHKH, KIETKH
NPOAYLIEHThI, MEXaHU3MBI 1eUCTBHS. Posb
MHTEPJIECHKNHOB B UMMYHHBIX IIpOLECCaX.
Wutepdepons! 1-3 knaccoB, KIETKH MPOAYLEHTHI,
MeXaHU3MBI JecTBUS. 3HaUCHHE HHTEepPEepOHa-
raMmma B UMMYHOPETYJISLUH.
Kononunectumynupytouiye hakTopsl,
XapaKTEPUCTHUKH, KJIIETKH MTPOTYLIEHTHI,
MEXaHMU3MBI JEHCTBYS. 3HAUEHUE B PETYIISLUN
Pa3IMYHBIX 3BEHbEB reMornod3a. PakTopsl

HEKpO3a OITyXOJIH, KJIETKH MPOIYLEHTHI, (PU3HUKO-




XMMHYECKHE CBOICTBA. 3HAUE€HUE B aIlONTO3E.
NMMyHOpPETYIATOPHOE U IUTOTOKCUYECKOE
(ommyxoJeauTH4ecKoe) qeicTBUE. XEeMOKHUHBI,
KJ1accu(UKaIus, KIETKU MPOTYLEHTHI,
MEXaHHU3MBI JeHCTBYsI. 3HAUEHUE B MUTPALUH
KJIETOK IMMYHHOU CUCTEMBI, [IPOTUBOBUPYCHOU
3amure. XeMokuHsl 1 BUY unduuuposanue.
Jlpyrue HuTOKUHBI (TpaHCPOPMHUPYIOLIIE
(akTopsl pocTa, TpOMOOLIUTapHBIE (PAKTOPHI,
(akTop, aKTUBUPYIOIIUNA TPOMOOLIUTHI U IPyTHE),
XapaKTEepUCTHKA, KIIETKH IIPOYLIEHTHI, 3HAUEHUE
B IMMYHHOH cucteme. CoBpeMEHHbIE
NpeJCTaBIeHUs O (haKTOpe, UHTUOUPYIOIEM
murpanuio Makpogparos (MHU®), ero cBoiictBa
KaK IMTOKMHA, TOpMOHa, (hepmenTa. Perentopst
LUTOKUHOB, KJIacCU(UKaLuUs, CTPYKTypa.
MexaHu3Mbl B3aUMOACUCTBUS ¢ IUTOKUHAMH.
PactBopumsle penentopsl. CHHEPTU3M U
aHTaroHU3M B JICMCTBUM IIMTOKUHOB. [[UTOKMHEI
MIPOBOCHAIUTEIILHON U IIPOTUBOBOCIIATIUTEIILHON
npupoabl. 3HaueHrne MUTOkuHOB Thl u Th2
TUIIOB B PETYJISILIMM KJIIETOUHOTO ¥ T'yMOPAJILHOTO
MMMYHHOI'O OTBETA. PeryasiTopHble IUTOKUHBI BO
B3aUMOJICHCTBUU TUM(POIUT-MaKpodar,
AUM(OIHUT-TY4YHAs KIETKa, 03UHO(UIL.
JleiicTBUE UIMMYHOIIUTOKMHOB Ha HEMUM(OUTHBIC
KJIETKU. [ [UTOKMHBI B MEKCUCTEMHBIX CBSI3AX.
CucremHoe neiicTBie HHTEpIEHKHUHA | U ApyTux
LUTOKMHOB. COBpEMEHHBIE METObI IIOJIyUEHUS,
OUUCTKHU U OLEHKH JEHCTBYUSI MYMMYHOLIUTOKUHOB
y UeJIOBEKa U AKCIEPUMEHTAIbHBIX )KUBOTHBIX.
BrlsiBIeHNE IUTOKMHCUHTE3UPYIOLIUX KIETOK.
Awnturena. [lonstie 00 aHTUTENAX.
CreniupuuHOCTH U TE€TEPOr€HHOCTh AHTUTEI.
HNmmyHornoOynuHoBast mpupoja anturen. Cxema
CTPOEHUS MOJIEKYJIbl MMMYHOTTIOOYJIMHA, JIETKHE
U TsDKEJbIE LIETH, BapuabeabHbIe U KOHCTaHTHbIC
¢parmentsl. Jlomensl, hparmeHTh. Pernons!,

OMpPCACIIAIOINEC KOMIUVICMCHTAPHOCTL aHTUTCII




(CDR). AKTUBHBI! HEHTP, MEXAHU3MBI
B3aUMOJCUCTBUS C AaHTUTCHHOW IETEPMUHAHTOMN
(anurornom). Kiaccel 1 moakiiaccel
ummyHornooynunos: 1gM, IgD, IgG (1-4), IgA
(1-2), IgE. OcobennocTH cTpoeHus,
(yHKIMOHATIFHOE 3HAUYEHHE KAXKI0TO Kilacca
UMMYHOTII00yuHOB. M30THII. ATUTOTHIL.
Nnnotun-aHTUMINOTUIINYECKOE
B3aumojeiicteue. CekperopHsle IgA anturena,
CTpOEHHE, POJIb B UMMYHHOM OTBeTE. IMMyHHbBIE
(eHOMEHBI, OCHOBAaHHBIE HAa B3aUMOJICHCTBUI
AHTUIE€H-aHTUTEJIO: arTITHHALINS,
MpEeLMIUTALUSA, JIN3HUC, HENTpaIu3anus,
orcoHu3auus u apyrue. IMMyHHbIE KOMIUIEKCHI.
B3anMopelicTBue aHTUTEA ¢ KOMIUIEMEHTOM.
ITuToTOKCHUECKOE IEMCTBUE aHTUTEIL.
CoBpeMEHHbIE AaHATTUTUYECKUE METOIbI,
OCHOBAHHBIE Ha UCIOJIb30BaHUHN AHTUTEI
(MMMyHO(EPMEHTHBIH, paJuOUMMYHHBIN
aHaJN3bl, UMMYHOOJIOTTHHT,
UMMYHOTUCTOXHUMHUS, UIMMYHO(EHOTHITUPOBAHUE,
MMMYHOYMIIBI ¥ IPYTHUE), TPUHLIUIIBI IOCTAHOBKH,
obmnactu npuMmeneHus. UmmyHosnekTpodopes,
MPUHIUI METO/1a, 001aCTH IPUMEHEHUS,
Onpenenenne KOHIEHTpAUU
MMMYHOTJIOOYJIMHOB METOJIOM pafHaIbHOMN
umMmyHo b Gy3un. Auturenorenes. JJunamuka
BBIPAOOTKHU aHTUTEN P UIMMYHHOM OTBETE 110
NIEPBUYHOMY U BTOpUYHOMY THuIly. KileTouHble
OCHOBBI aHTUTENOreHe3a. [Ipupona kneTox,
CHUHTE3UPYIOLIUX U CEKPETUPYIOIINUX aHTUTENA.
MexaHu3Mbl OMOCUHTE3a aHTUTE. METOIBI
BBISIBIICHUS aHTUTEI000pa3yIOLINX KIETOK:
METO/I JIOKAJIbHOTO FEMOJIN3a B arape, npsiMmou u
HENPSMON METOZ UMMYHO(IIIOOPECIICHIINHY,
ummyHodepmenTHbli cioT ananu3 (ELISPOT) u
npyrue. MOHOKJIOHaIbHBIE aHTUTENA, UCTOPUS
OTKpbITHsL. OllpeneneHne, XapakTepuCcTHKa,

MNPUHIUIIBI TOJTYUCHUA U TCCTUPOBAHUA




ruOpugoM. O01acT NPUMEHEHUS
MOHOKJIOHAJIBHBIX aHTUTEJ. AHTUTENIbHbBIE
KOHCTPYKTBI: XUMEPHBIE AHTUTENA,
«TYMaHM3UPOBAHHBIE» U IPYTHE aHTUTENA,
oOmnact npuMeHeHus. IMMYHOTOKCHHBI.
Karanutuueckas ¢pyHKuus aHTUTeN (a03UMBI).
AHTHUTENA KaK TPAaHCIIOPTHBIE MOJIEKYJIBI.
Knerounas nurorokcudHocTs. [loHsTHE O
KJICTOYHOM LIUTOTOKCUYHOCTH. LluTOoTOKCHUECKHE
CD8 T-n1uMQoLUThI, €CTECTBEHHBIE KUIIEPHI,
nyTu auddepeHIupoBKU. XapakTeprucTuKa
KJIETOK MuIIeHeH. [Ipupona pacno3Haromumx
peuenTtopoB. MexaHn3Mbl OBPEXKIEHUS KIETOK
muteHeil. [lepdopruHoBBIe 1 anONTOreHHBIE
IIyTH UTONIN3A. Perymsanus KieTouHon
LUTOTOKCUYHOCTH. [{UTOKMHBI B aKTUBAaLIUH
KUJUIEPOB (JTMM(POKUHAKTUBUPOBAHHBIE KUJIEPHI,
TUM(OIUTHI, THPUIBTPUPYIOLIHE OIyXO0JIb U
npyrue). Pons numdoTtokcuHna, pakropa HeKpo3a
OITyXOJIH B MIOBPEXKIEHUH KJIETOK MUIIEHEH.
AHTHUTEN03aBUCHMAs KIIETOYHAs
LUTOTOKCUYHOCTh, MEXAHU3MBI, POJIb AHTUTEI.
Meroas! OLICHKH KJIETOYHOW LIUTOTOKCUYHOCTH.
Meroxa TMMHATHPYIOLIUX pa3BEACHUM.
OnpeneneHne KOIMUECTBA IUTOTOKCUYECKUX T-

AUM(OIHUTOB.

Pa3gen 3. OCHOBBI KJINH

H4YecKoii HMMYHOJIOTHH.

OIK-3.U]11 ,
OIK-3.UJ13,
OTK-4.M/1 ,
OTK-4.M/12,
MK-9.1/11 ,
TIK-9. 112

Tema 1. OuieHKa UMMYHHOM

CHUCTCMBI YCJIOBCKA.

OcHoBHble noHATUA. Onpenenenne KIMHUYECKON
MMMYHOJIOTUH, NIPEAMET, 3afauu. Mcropuueckue
acnekThl. CBsI3b KIMHUYECKOH UMMYHOJIOTUHU C
JPYTUMH MEIUIIMHCKUMU TUCHUIUTMHAMU.
Opranu3zanuu city>k0bl KIMHUYECKOU
MMMYHOJIOTHH U aJJIEPTrOJIOTUU B CTPAHE.
Knununueckas uMMyHosIornyeckas 1abopaTopusi.
CrenuanbHOCTh «Bpay auIeprojor-uMMYyHOJIOD.
Onenka uMmMyHHoOro craryca. [lonsitue 06
MMMYHHOM cTaryce. [loka3aHus kK oneHke
MMMYHHOTO cTaryca. IMMyHOIOrn4eckui

aHaMHC3. COBpeMeHHI)IG MMPUHIMIIBI OICHKHU




MMMYHHOTI'O CTaTyca 4ejaoBeKa (TecTsl 1 u 2
ypoBHeil). [laroreHeTnueckuii IpUHIUI OLIEHKU
MMMYHHOH CUCTEMBI: pacliO3HaBaHUE, aKTUBALIMS,
nponudepanus, 1updepeHIPOBKa, PETYIAIM,
anonro3. IMmmyHorpamma. DKcrpecc-MeTo bl
MEPBUYHOTO IMMYHHOTO 00cnenoBanus. KoxxHbie
TECTBI. J[MarHOCTUYECKHE METO/1bI, OCHOBAHHbIE
Ha MOHOKJIOHAJIbHBIX aHTUTENaX. | eHHbIE
METO/1bl TMarHocTuku. Ilonynaunonnsie
0COOEHHOCTH IMMYHHOTO CTaTyca, BIMSIHUE
(akTOpOB BHEIIHEH cpeJibl, POU3BOICTBEHHBIX

BpeaHoCTeM. IMMYHOMOHUTOPHHL.

OIIK-3.1/]1, |Tema 2. bosne3nu uMmMyHHON |Bosie3HM UMMYHHON CUCTEMBI

OIIK-3.1/13 , |cuctembl (mmmyHomarosorus). [TorsTue 00 UMMYHHBIX
OIIK-4.1/I1 , [(MMMyHOIIATOJIOTHS). 0OJIe3HX, TPUHITUIIBI KJacCU(pUKAIUH:
OIIK-4.1/12 , MMMYHOACHHUIIUTHI, ay TOUMMYHHBIC U
I[MK-9.1UA1 , aJNIEPTHYECKUE pacCTPONCTBA, HHPEKITUH
ITK-9.1 /12 WMMYHHOH CUCTEMBI, OITyXO0JIM UMMYHHOH

CUCTEeMbI. bolle3HN UMMYHHBIX KOMILUIEKCOB.
KonkpeTHbie (hOpMbI 3TUX UMMYHOTIATOJIOTUHA.
OcHoOBHbBIE MEXaHU3MBI (POPMUPOBAHUS
MMMYHOIATONOTUH. [[pUHIIUTIBI TOCTAHOBKU
MMMYHOJIOTHYECKOro auaruo3a. OcoOeHHOCTH
o0crenoBaHus OOJNBHBIX C UMMYHONIATOJIOTHEH.
OcHOBHbIE KJIMHHYECKHUE MPOSBICHUS MpU
MMMYHOIATONOTUU. IMMyHHBIE HapyIICHUS B
raToreHe3e pasHooOpas3HbIX 3a00JIeBaHUN
yeloBeKa. JKCIIepUMEHTANIbHbIE MOACTU
MMMYyHoMaTogoruu. MmmyHnonepuuutHeie
3aboneBanus. Onpenenenue, Kiaccuduxars.
Poxnw oreuectBennbix yuensix (P.B. ITetpos, 1O.
M. JlonyxuH) B co3qaHuu KiaccuuKauu
UMMYHOJEPUIIUTOB. DMUIEMUOIOTUS

uMMyHo ebuuToB. [ToHATHE O TEPBUYHBIX U
BTOPHYHBIX (MMPHOOPETEHHBIX )

uMMyHo ehuIUTax. MexaHu3Mbl pa3BUTHS,
JTMArHOCTHKA HA KJIIETOYHOM, MOJICKYJISIPHOM U
TeHHOM ypoBHsX. KimuHuko-nmaboparopHbie

KpUTEpUU UMMYHOJeUITOB. [ 'eHeTnka




MMMYHOJIE(DUITUTOB, 0COOCHHOCTH
HaclleZIOBaHMsl, X-CLEIUIEHHbIE ()OPMBI.
NmmyHOIEDUIUTHI TEHETHYECKOTO
MIPOUCXOXKACHUS (IEPBUYHBIC), KIaccu(ukars,
ocHOBHBIE (popMbl. UMMyHOIEDHUIUTEI TTO
aHTUTEJI000pa30BaHHIO, KOMOWHUPOBAHHEIE, IO
¢aromnurosy, no komriaementy. Madexuun,
OITyXOJI ¥ IEPBUYHBIE UMMYHOAE()UITUTHI.
KonkpeTHble CHHIPOMBI (aTaKCUU-
TeJleaHrui’kTasuu, Buckorr-Onnpuya. bpyrona,
CeNeKTUBHBIN nepunut IgA u npyrue),
KIMHUYEeCKHe 0cobeHHoCTH. [IpruHIMIBI
JMAarHOCTHKH U JIEYeHUS OOJBHBIX C IEPBUYHBIMU
uMMyHoiehuITaMu. TpaHCIUIaHTALUs KOCTHOTO
MO3Ta, CTBOJIOBBIX KJIETOK ITPU NEPBUYHBIX
umMmyHoepunurax. JlehekrHelie reHsl,
BO3MOKHOCTH FeHOTepanuu. Bropuunsie
(mproOpeTeHHbIe) UMMYHOS(PHUIINUTHI,
OTIpeJIeNIeHUEe, XapaKTepUCTHKA,
MAaTOr€HETHUECKUE MEXaHU3MbI pa3BUTHS,
JIMAarHOCTHKA, KITMHUYECKHUE MTPOSBICHNUS,
MOJIXO/bI K JieueHut0. IMMyHO1e(DUIIUTEI IPH
BUPYCHBIX, OaKTepPHAIBHBIX, TPHOKOBBIX
WHEKIUX, IPH HAPYIICHUHU MUTAHUS, IPU
37I0KauECTBEHHBIX HOBOOOPA30BAHUSAX, OOIE3HIX
oOMeHa BEIIECTB, OYEK U IPYTHX 3a00JIeBaHUIX.
NMMyHOIE(UIUTHI ITPU BOCTIAIUTEIBHBIX
3a00JIeBaHUAX JIETKUX, KUIIEYHUKA. SITPOTeHHBIE
uMMyHOIehUIUTHL. UMMyHOIEPUIUTEI 1
OTIEepaLlMOHHAs TPaBMa, IIOK. 3HAUEeHUEe
pUOOPETEHHBIX UMMYHOIE(UITUTOB B
MaTOreHEe3€e PAa3TUYHBIX 3a00JIeBaHUI YeloBeKa.
MMMyHOIMarHoCTUKa M OCHOBHBIC TIPUHIIMITBI
BEJICHUS U JICUCHUs OOJBHBIX C PA3TUUYHBIMU
dhopmamu ummyHOAEPUITUTOB. OCHOBHBIE
noHATUs. UIMMYHOTpPONIH3M NAaTOT€HHBIX
MUKPOOPIraHu3MOB. BUpychl, TpornHbie K
UMMYHHOU cucteme. Bupyc nmmyHoaedunnra

yenoseka (BUY). Xapakrepuctuka BUY-1 n




BUWY-2, ocHoBHBIE reHbl, Oenku. MoeKyispHble
MeXaHU3Mbl HHPUIIMPOBAHUS U TOBPEKICHHS
CD4 T-numdouutoB. Makpodaru u BUY. Poib
XEMOKHHOB U UX peuenropos B BUU
nHOUIMPOBaHUU. IMMYHOJIOTHYECKHE aCTIEKThI
muarnoctuku BUY-undeknuu (ELISA,
UMMYHOOJIOT, TOJTUMEpa3Hasi LieMHast peaKiys).
Craguun BUY undexkunn. Cuaapom
npuobperenHoro ummyHoedpuimra (CITA),
KIIMHHUKO-J1a0opaTopHble kputepuu. CITN/L y
nered. JInHaMyKa UIMMYHHBIX HapyLIEHUH IIpU
CIINe. [Togxoapl K JICUSHHIO OOJIBHBIX

CIIN oM u co3panuio BakiuHbl npotus BUY.
Monaenu BUY undexkunu. MMmyHonarosorus B
MaTOreHe3e Pa3MuYHbIX 3a0oseBanuil IMMyHHBIE
HapyIlIeHHs B aTOreHe3e Hanbosee MIMPOKO
pacnpocTpaHeHHbBIX 3a00JI€BaHNH YeIOBEKa.
AyTouMMyHHBIE paccTpoiicTBa. OCHOBHBIE
MOHATHUA. XapaKTepUCTUKA Ay TOUMMYHHOU
peakuuu 1 3a001eBaHMsI, KIACCUPUKAIIUS.
I'mnoressl pa3BUTHSA Ay TOUMMYHHOH IIATOJIOTHUH.
AyTOUMMYHHBIE PacCTPONCTBA U TOJIEPAHTHOCTh
K «CBOEMY». AyTOUMMYHH3aLUs U IEPEKPECTHHIE
UMMYHHBIE pEaKLUH, POJIb HHPEKITUOHHOTO
areHra. [Ipupona ayToaHTUI€HOB, ayTOAHTUTEI U
CEHCHOMITN3UPOBAHHBIX JTUM(OIIUTOB, METOIBI HX
BBISIBJICHUSI. AyTOUMMYHMTET, IIUTOKHUHBI,
BocniasieHne. CDS B-kiieTku 1 ayTOMMMYHHUTET.
Bupl TKaHEBBIX OBPEXKACHUH TTPU
ayTOMMMYHHOM natosioruu. nnorun-
AHTUUUOIUTUYECKAS CETh U ayTOUMMYHHBIE
peakuuu. Hapyimenne iMMyHOpEryIsTOPHBIX
KJICTOK B IIaTOreHe3e 3a00JIeBaHNi MMMYHHON
CUCTEMBI. ANIONITO3 B IATOI'€HE3€ Ay TOUMMYHHBIX
paccTpoucTB. ['eHeTnKa ayTOMMMYyHUTETA, POJIb
HLA cucremsl B yCTOMUMBOCTH U
YyBCTBUTEIBHOCTH K @y TOUMMYHHOM IIaTOJIOTUH.
KonkperHbie GOpMBI ayTOUMMYHHBIX

3a0oiieBannii. OCHOBHBIC KIIMHUYCCKHE




IIPOSIBJIEHUS] @y TOUMMYHHBIX IIPOLIECCOB.
Cucremnas kpacHast Bonuanka (CKB),
MMMYHOIIaTOT€HE3, UMMYHOAMArHOCTUKA,
OCHOBHBIE KIINHUYECKHUE MPOSIBICHNUS,
ummyHokoppekuusi. CKB-nogo6HbIe CHHAPOMBI.
PeBmaTouaHbIi apTPUT, UMMYHOIIATOJIOT U,
MMMYHOJUAarHOCTHKA, UMMYHOKOPPEKIIHSL.
PeBmaTouansblif hakTop. AyTOUMMYHHBIE
3a00JeBaHus KOKU, IMMYHOAMAarHOCTHKA,
IIpUpo/ia aHTUreHa. MiMMyHonaTtorexnes
ayTOMMMYHHBIX 3a00JIeBaHU ¢ TOpaKEHHEM
HEPBHOW CUCTEMBI (pacCesHHBIN CKIIEPO3,
3JI0KQ4E€CTBEHHAs: MUACTEHMSI U JPYyTHE),
SHJIOKPUHHBIX OpraHoB (caxapHblii nuader 1
TUIIA, Ay TOUMMYHHBIN TUPEOUIUT U IPYTHE).
bone3sHn MMMYHHBIX KOMIUIEKCOB, OCHOBHBIE
NOHATHsL. IMMyHHBIE KOMIUIEKCHI, UX
XapaKTEepUCTHKA, COCTaB, METO/bI BBISBIICHUS.
KpuornoOynunsl, xapakrepuctika. OCHOBHBIE
KJIMHUYECKHE MPOSIBIIEHNS] UMMYHOKOMIUIEKCHON
naToJoruu. IMMyHHbIE KOMIUIEKCHI U
nH(pEKIMOHHBIe 00JIe3HU. Y TaIeHHe UMMYHHBIX
KOMILIEKCOB. AHTHPELETITOPHBIE 3a00I€BaHMS.
[Ipupona aHTUTEN U KIETOUYHBIX PELIEITOPOB.
MexaHu3MblI TOBPEXKAAIOIIETO ACUCTBUS aHTUTEN
IIPOTUB PELENTOPOB. BrisiBIeHNE
AHTUPELENTOPHBIX AHTUTEN. AyTOMMMYHHBIN
KOMITOHEHT B [TATOTEHE3€ Pa3JINYHBIX
3a00seBaHUN. DKCIIEpUMEHTAIbHbBIE MOJIEIIN
ayTOMMMYHHOU natosioru. IMmyHoTponHas
Tepanus MpH ayTOUMMYHHBIX 3200JI€BaHUSX.
HNmmyHonponudepaTuBHble 3a00J€BaHUS.
OcHoBHbIE IOHATHUSA. XapaKTEPUCTHKA
MMMYHOTIPOJIH(epaTUBHBIX 3a00I€BaHUH,
knaccudukanus. [lonstue o T-, B- u apyrux
¢dopmax seiiko30B. ColuaHbIE OMyXO0JIH
MMMYHHOU cHcTeMBbI (TumMdpoMa, Tumdocapkoma,
TUMOMa U ApyTue). Bo3MokHbIe MEXaHU3MBI

pPa3BUTUSA OIyXO0JIEM UIMMYHHOM CUCTEMBI, POJIb




OHKOT'€HOB, BUPYCOB U JIPYTHX (paKTOPOB.
NMMyHOQMArHoCTHKa OIyX0Jeld UMMYHHOMU
cucremsbl. Onpenenenue Gpenorumna
TpaHC(OPMHUPOBAHHBIX KJIETOK MUEIOMHBIH
0€eJI0K, XapaKTepUCTHUKA, METO IbI
uneHtudukan. MuenoMmHasi 60J1€3Hb,
MakporinoOynuHemus: BanbaeHcrpema, 60se3Hu
TSDKEJIBIX U JIETKUX LIETIeH, XapakTepucTuka, IgA
HedponaTusi, IMMYHOIIATOT€HE3,
MMMYHOJIMarnHoctuka. JJoopokauecTBeHHas
MOHOKJIOHAJIbHAsl FaMMaraTus.
OKcrepuMEHTAIbHBIE MOEIN
auMponponudepaTUBHBIX 3200JI€BaHUH.

HNMmyHOTpOIIHAs Tepanus B MUMMYHOOHKOJIOTHU.

IIpoTHBOOITYXOJIEBbIEC BAKI[UHBI.

3.2. Ilepeyenb pa3aenoB, TeM [IUCHUILUIMHBI [IJsl CAMOCTOATEJBLHOr0 HU3Yy4YeHHS
00yYarOIIUMHCS
PaSHGHBI 1 TEMbI JUCHUININHBI AJId CAMOCTOATCIBbHOI0 U3YUCHUS 06y‘~IaI-OIIII/IMI/IC$I B IIporpamMme HE

IPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl Ilepnon o0yuenns (cemectp) |KonmuecrBo |Buabi Dopmbl

n |y4eOHBIX IlopsinkoBbIe HOMeEpa 1 4acoB KOHTPOJIA KOHTPOJIA

/m (3aHATHH / |HAMMEHOBaHHE Pa3/leJI0B. KOHTAKTHOH |yCIIeBaeMOCTH |yCIIeBAeMOCTH H
¢popma IopsiakoBbIe HOMEpPaA U padoThI NPOMEKYTOYHOH
NPOME:K. HAHMEHOBaHHeE TeM pa3/eJIoB. aTTrecTanuu
arrecrannu |Tembl y4eOHBIX 3aHATHIA. K loy |op T3

1 2 3 4 5 6 |7 8|9
8 cemecTp

Pa3nea 1. O0Omas ummyHosorus. CTpykrypa u GyHKIMU UMMYHHOU crcTeMbl. BposkieHHbIN 1

aI[aHTI/IBHI:Jﬁ HMMYHUTCT.

Tema 1. CTpykTypa 1 QyHKIMH UIMMYHHON CUCTEMBI.

1

I3

Huddepenurposka T-u B-

AUM(OIUTOB.

JIII3

NMMmyHHas cucremMa, CTpoeHUe
u GyHKIMHA. BpoxXaeHHBIN 1
aJaNTUBHBI UMMYHUTET
(K1eTO4HbIE ¥ TYMOpPAJIbHBIE
(axTopsl). [IpuHIIUTIEI paOOTHI €
UMMYHOKOMIIETEHTHBIMU

KJIICTKaMH.

JIII3

Amnturensl. [Ipupona,
XapaKTepUCTHKA, OCHOBHbIE
rpynnsl. AHTUTENA.
NMMmyHOrI00y11MHOBas mpupoia
anTuten. CBoiicTBa aHTUTE!,
I0JIy4€HNE MOHOKJIOHAJIbHBIX

AHTUTCII.

JIII3

I'maBHBIN KOMILJIEKC
TUCTOCOBMECTHUMOCTH.
AHTHTEHBI
ructocoBmecTuMocTH I u 11
Kjacca. Meroapel THIMPOBaHUS

auturesos HLA.

JIII3

Cy6nonymsuuu T- u B-




IUM(OIMTOB U METOBI X
OIIpEIETICHUSL.
HuddepeHurpoBouHbIe
Mapkepsl T- u B-mumdonuTos.

6 K MoaynbHBIN KOHTPOJIH 1. 3

Paspnen 2. IMmyHHBINA O0TBET. MeXaHU3MBbI pa3BUTHA U PETYIISLUU.

Tema 1. AnganTUBHBI UMMYHHBII OTBET.

1 JI3 uToxuHbI, 001Ias 2
XapaKTEePUCTHKA,

kinaccudukanus. [{lurokuHOBas
ceThb. LINTOKMHOBBIE CEMEWCTRA,

HX PEUCIITOPHI.

2 I3 NMMyHHBIN OTBET. 2

3 JIII3 Cucrema IUTOKUHOB, 3
XapaKTEPUCTHKA, MEXaHU3M
JEMCTBUSA, METObI

TCCTHUPOBAHUA.

4 JIII3 AHTHT€H-TIPE3EHTUPYIOIINE 3
KJIETKH. MexXannu3m
pacrio3HaBaHUsl aHTUTEHA.
BzamMmoeiicTBHE KISTOK B
MMMYHHOM OTBETE. AKTHUBAIIU

AMMGPOUUTOB. METObI OLIEHKH. .

5 JIII3 KieTouHslii UMMYHHBIH OTBET. 3
ITuToToKCHUeCKUil U

BOCTIATUTEIIbHBIHN BapHUaHTHI.

6 JII3 I'ymopasibHBIN UMMYHHBIN 3
oTBeT. D dexTopHbIe QyHKINH

AHTUTCII.

7 K Moy bHbII KOHTPOJIB 2. 3

Pa3nes 3. OCHOBBI KIIMHUYECKOW HNMMYHOJIOTHH.

Tema 1. OuieHka UMMYHHON CUCTEMBbI YEJIOBEKA.

1 I3 CoBpeMEHHbIE METOBI 2
UCCIICZIOBAaHUS B UMMYHOJIOTHH.
OrneHKa UMMYHHOW CUCTEMBI

YCJI0BCKa.

2 JIII3 O1ieHKa UMMYHHOW CUCTEMBI 3




YCJIO0BCKA, OCHOBHBIC ITOJAXOAbI.

Metonnl OlIEHKH.

Tema 2. bone3nu UMMYHHOI cucTeMbl (MMMYHOIIATOJIOTHS).

1 I3 HNMmyHOoOrnyeckue u 2 | 1
MOJIEKYJISIPHO-T€HETUUECKUE
HapyLEHHs! IPU NEPBUYHBIX
UMMYHOJE(PHUIUTAX.
BropuuHbie *UMMYHOIE(DHUIIUTHL.

MexaHu3MBbl Pa3BUTHA.

2 JIII3 HNmMmyHONOrMYeckue n 3 T 1] 1
KJIMHUYeCKUe PEeHOTUIIbI y
0O0JIbHBIX C IEPBUYHBIMU
UMMYHOeUIIUTaAMH.
Knaccudurkamms T,

3 JIII3 Bropuunbie *UMMYHOIE(DHUIIUTHL. 3 T 1|1
BUY-undexmmys.
HNmmynonarorenes. Meto bl

JAUArHOCTHUKH U JICUCHUA.

4 JII3 CoBpeMeHHast KinaccupuKaims 3 T 1|1
TUIIOB MOBPEXICHUS TKAHU.
AyTOMMMYHHBIE U

AJUICPruiCCKue 3a00/1eBaHus.

5 K Moy nbHbII KOHTPOJIB 3. 3 P 1|1

Texyumﬁ KOHTPOJIb YCIICBACMOCTU 06yqa10meroc51 B CEMCCTPC OCYHICCTBIISICTCA B (bopMax,
npeaAyCMOTPCHHBIX TCMATUYCCKUM IIJIaHOM HaCTOSIIEH pa6oqel71 mporpaMMmbl JUCHUILJIMHBI.
(I)OpMBI MMPOBCACHUA KOHTPOJISA YCIICBAEMOCTH U HpOMe)KyTOLIHOI\/'I aTTeCTaluun 06yqa101u14xc;1 /BI/I,[[BI

paboTsl 00yUaroIUXCs

Ne ni/m @®opMbI IPOBEJACHUS TEKYILEr0 KOHTPOJIS Buabi paéoTsl
yCIeBaeMOCTH U NIPOMEKYTOYHOM aTTecTaunu o0yuawmuxcs (BPO)
odyuawmuxcs (PTKY)

1 KonTpouns npucyrctus (KII) [IpucyrcTBue

2 Ormpoc ycrnbiit (OY) BrinosiHeHue 3aganus B

yCTHOI (hopme

3 [TpoBepka maboparopHoit padotsl (JIP) Brimonnenue (3ammura)

J1abopaTOpHO PabOTHI

4 TectupoBanwue B >nekTpoHHOH popme (TI) Brinonnenue tectoBoro

3a/1aHMS B DJIEKTPOHHOMN




dbopme

4.2. ®opMbl IPOBeIEHNUSI MPOMEKYTOUYHOM ATTECTAMHI
8 cemectp

1) ®opma npomMeKyTOUHON aTTeCTaluy - 3a4eT

2) @opma OpraHu3anyy IpoMeXyTO4HOH arrectanuy -KoHTpons npucyrerBus, Onpoc yCTHbIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

8 cemecTp
@®opMbI TEKYLIETO CooTBeTCTBHE OLIEHOK
Makec.
KOHTPOJIA Koua-Bo . wkok
Bujbl 3aHATHI _| kos-Bo | PEHTHHIOBBIM oaLs1aM
ycneBaeMOCTH/BH/IbI  |KOHTpOJIei 5
paGoTnI 408 |\ TK|BTK|OTa1.|Xop.|Ya0Ba1.
Ompoc yctheiii = |OY 12 228 B T |19 | 13 7
IIpoBepka
JlaGopaTopHo- .
nabopaTopHOH JIP 2 38 B| T | 19| 13 7
npaktuaeckoe  [JII13
paboTsl
3aHSATHE
TectupoBanue B
. jiC; 2 38 B| T |19 ] 13 7
AJIEKTPOHHOHU (opme
KomnokBuym K Onpoc yctHeii OV 3 702 B P [234(156| 78
CyMmMma 0aioB 3a ceMecTp 1006

5.2. Kpurepuu, mokaszarejd M MNOPSJAOK NPOMEXKYTOYHOH arTecTalMd O00y4arIIUXcsd ¢
HCNO0Jb30BAaHUEM 0a/lNIbHO-PEHTHHIOBOM cucTeMbl. Ilopsinok mepeBoga peiTHHIOBON OLCHKH
00y4arouerocsi B TpaAMIMOHHYI0 CHCTEMY OLIEHOK

Ilopsifok MpoOMeKYTOUHOH aTTecTAllUM O0ydaloulerocsi Mo AUCUMILUIMHE (MOaY/I0) B dopme
3a4éra

[To utoram pacuera peWTHHra MO AWCIUIUIMHE B § ceMecTpe, OOydJarolIuiics MOXKeT OBITh

aTTCCTOBAH IO AUCHUIIIIMHE 0e3 IoCCHICHUS MPpOUCAYpPhbI 3aqéTa, IIpU yCJIIOBUMU:

OneHka PeliTHHTOBLIN 0211

3a4TeHo 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U

NMPOMEKYTOYHOM aTTeCTAllUN

8 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa

O0mass ”UMMYHOJIOTHSE

1.
2.

1.

12.

13.

14.

15.

16.
17.

18.

19.

CoBpemeHHoe ofpeieJIeHe UMMYHOJIOTHH. DTarbl €€ pa3BUTHSL.

NmMmmyHHast cuctema, omnpenelieHue U oO0mas XapakKTepUCTHKa, LEeHTpajbHble H
nepudepudeckre opranbl UIMMYHHON CUCTEMBI.

[TonsiTHE 0 BpOXKIEHHOM U aJallTUBHOM UMMYHHTETE (TyMOpaJIbHbIE U KJIETOYHbIE (DaKTOPBHI).
LlenTpanpHble U nepudepuueckue opraHbl UMMYHHOU cucteMbl. [loHsATHE 00 UMMYHOIO33€ U
UMMYHOT'€HE3€.

Tumyc: ctpoenne u GyHKIIHH.

[lepudepuueckre opranbl MMMYHHOH CHUCTEMBI: CTpPO€HHME U (QYHKIUU CEJIE3E€HKHU,
TuM(paTHIECKOro y3Ia.

JlumbouHas TKaHb, aCCOMUPOBAHHAS CO CIIM3UCTHIMU. Buabl, cTpoeHue.

I'emonosTuueckast CcTBOJOBasl KJETKa, CBOMCTBA, MapKephbl, XapaKTEPUCTHUKA, IYTHU
mubdepeHIupOBKY, 3HaU€HHEe B MMMYHHOU cucteme. Jlumdounnnas pojoHayandbHas KIETKa,
XapaKTePUCTHKA, ITyTH Pa3BUTHSL.

Pacrnio3naroniyie pernentopsl BpOKACHHOIO UMMYHUTETA.

Toll-momo6HBIX perenTopax, pasHOOOpa3ue, paciupenesieHue Ha KJIeTKaX OpraHu3Ma, OCHOBHBIC
CUTHAJIbHBIC IMyTHU. DK30T€HHBIE U YHAOTeHHbIC TUranabl TLR.

NK, NKT nmumdonuTsl, TpoucxoxaecHue, OCHOBHbIC TU(()epeHIIMPOBOYHBIE MAPKEPHI, POJIH B
MMMYHHBIX [TPOLIECCaX.

[Tpoucxoxaenue u auddepeHnupoBKa MOHOIIUTAPHO-MAKpO(daraabHbIX KJIETOK, OCHOBHBIC
G depeHIIMPOBOYHBIX MapKEPhL, POJIb B MMMYHHBIX MPOIIECCaXx.

ILC — xneTku: pazHOOOpa3ue, XapaKTepUCTUKA, POJIb B UMMYHHBIX MPOIIECCaX.
JIeHIpUTHBIE KIETKH, XapaKTePUCTHKA, CyONOIMyJIALNU, POJIb B UMMYHHBIX pPEaKLUsX.
I'ymopanpHble (akTOpbl BpPOXKACHHOTO HMMYHHUTETa: OEJIKH CHCTEMBl KOMIIJIEMEHTA,
MIPOTUBOMHUKPOOHBIE MENTH/IBI, OSIIKH OCTPO (pa3bl.
WNudpnammacoma. [lonsarue, BUabI, MyTH aKTUBAIMK, 3HAYEHUE MPU MATOJIOTHH.
AHTHUTEHBI, TIOHSTHE, OMpeeicHue, (U3UKO-XUMHUYECKas NPHUPOAA, BUILI AHTHTCHHOU
CHEU(PUIHOCTH, aJNIEPTEHBI, TAITCHBI, ayTOAHTUTeHbI. OCHOBHBIC TPYTIITH AHTUTECHOB.
OcHOBHBIE CBOHCTBa aHTHUTeHOB. CTPYKTYpHBIE OCOOCHHOCTH AHTHTCHOB. AHTHICHHAS
JNETCPMUHAHTA, XapaKTEPUCTHKA.
AHTHTENa, TPUHIMITHATFHOE CTPOCHUE, OCHOBHBIC CBOMCTBA, B3aUMOJICHCTBUE C aHTUTCHOM U

npyrumu ctpykrypamu. [lonstue cnermmduyanocTu, apduHuTETA.



20.

21.
22.

23.

24.
25.

26.

27.
28.

29.

NMMyHOTTIOOYIMHBI, CTPYKTYpa, (QyHKIMH. OCOOCHHOCTH CTPOEHUS PA3IUYHBIX KJIacCOB
UMMYHOTJIOOYJTMHOB.

OcHoBHBIE (PYHKLIUU aHTUTEI.

MOHOKJIOHANBHBIE AHTUTENAa, THOPUAOMHAS OMOTEXHOJIOTHS, XapaKTEpHCTHKA, O00JacTu
PUMEHEHHUS.

I'maBublii kommekc rucrocomectumoctu (HLA), onpenenenme. ['eHHass cTpykrypa.
OO011e0nonornuecKoe 3Ha4YeHne, pojb B UMMYHHBIX IPOLIECCAX.

CrpykTypa 1 GyHKIHMU MOJEKYI | 1 2 KIIaCCOB THCTOCOBMECTUMOCTH.

[IpouieccuHr U mpe3eHTalus SK30T€HHBIX U DHJIOTEHHBIX aHTUTeHOB T-kiieTkaM. MexaHHu3M
JIBOMHOT'O pacrO3HABAHUS.

[ToHATHE 00 aHTUTEHPACIO3HAIOIINX PEIENTOpaX, XapaKTepUCTHKa T-KIETOUHBIX PELeNTOPOB
U B-KJIeTOYHBIX peLenTopoB AJIs aHTUTEHA, CTPYKTYpa, JTOKaTH3aIHs.

I'enetuxa T-xnerouHoro peuenrtopa. [lytu dpopmupoBanus pasHooOpasus.

HuddepenuupoBka T-amumpouuToB, poiib THUMYyCa, OCHOBHbIE AH(PHEPEHIMPOBOUHBIC
MapKepbl, CyOIOmyJIsALnuU, OHTOTEHE3.

[Ipoucxoxnenue u auddepennuporka B-mumpounuToB, posib KOCTHOTO MO3ra, OCHOBHBIE

Qg QepeHIIMPOBOYHbBIE MapKePhl, OHTOT'€HE3.

NMMyHHBIH 0TBET

it el e

R N S

12.
13.

]_[I/ITOKI/IHBI. Onpez(eneHI/Ie n Knaccn(bm(aum{, OCHOBHBIE CBOMCTBA IOTUTOKHMHOB.

ITousrue o cucreme OUTOKHHOB. OCHOBHBIE KJIETKH MMpOAYLUCHTBI HIUTOKWUHOB.

Ponsn IMUTOKWMHOB B UMMYHHOM OTBCTC, B PA3BUTUHU BOCIIAJICHUS, B TCMOITI033€C.

]_[I/ITOKI/IHBI, BBIpaGaTLIBaeMBIC AKTUBHPOBAHHBIMU T—XeJIHepaMI/I Itnmma. Ponp B HMMYHHOM
OTBCTC.

]_[I/ITOKI/IHBI, Bpra6aTI>IBaeMbIe AKTUBHPOBAHHBIMU T—XeJIHepaMI/I 2tuna. Poip B HMMYHHOM
OTBCTC.

HpOBOCHaHI/ITCHbHHe OUTOKHHBI, CHCTCMHOC JICHUCTBUE.

I/IHTep(I)epOHBI, OCHOBHBIC KIICTKU-IIPOAYHCHTBI, OCHOBHBIC OMOJIOrMYECKHE CBOMCTBA.

MeTobI OLIEHKH CUCTEMBI LIUTOKHUHOB.

AHTI/IFCHHpeI[CTaBHHIOH_II/Ie KIICTKH, IPOUCXOXKACHUC, XAPAKTCPUCTHKA, OCHOBHBLIC MApKCPHI,

POJIb B MMMYHHBIX PCaKIUAX.

. JlennputHeie kieTku — Kak npodeccuonanbubie AIIK, ux pa3HOBHAHOCTH, OCOOEHHOCTH.
11.

Maxkpodaru — MMMYHOJIOTHYECKAsi XapaKTEPUCTUKA, 3Tanbl JUPGHEPEHIUPOBKH, MapKephI.
Buner makpodaros. OcHOBHbIE (PYHKIIMH MaKpodaros.
B-nmuMornut kak aHTHTeHITPEICTABIISIONIAs KIICTKA.

Hpouecanr H IPpE3CHTAMA AHTHUI'CHOB T—XennepaM.



14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

[Ipoueccunr u npe3eHTanus aHTUT€HOB T-KHILIEpaM.
MonexynspHsle Mexanu3mbl Bzaumoseiictsus AIIK u T-mumdorura.
MonekynspHble MeXaHU3MBbl B3auMojeicTBUs T- u B-muMdonuTos, 3HaueHue penentopoB u
pacTBOPUMBIX (PAKTOPOB.
OcHoBHbIE BUBI KJIETOYHON ITUTOTOKCUYHOCTH.
HuTtoTokcHyeckre TMMQOIUTHI, XapaKTepUCTHUKA, (YHKIIUN
XapaKTepUCTUKA €CTECTBEHHBIX KMIIJIEPOB, OCHOBHBIE MAPKEPhI, PELENTOPHI, (PYHKITUH.
Ponp NUTOKMHOB B KJIIETOYHOW IUTOTOKCUYHOCTH.
Mexanusmsl, ucnosb3yemole NK KI€TKON i1 HATONIN3A KIETOK-MULLICHEN.
Mexanusmsl, ucnionb3yemsle LITJI kimeTkoi s HUTOIN3a KIIETOK-MULLIEHEH.
CpaBuutenbHas xapakrepuctuka LITJI u NK.
AHTUTEN03aBUCHMAsl KJIETOYHAS! IMTOTOKCUYHOCTb.
WMMyHHBIH 0TBeT. Tunsl *MMYHHOTO OoTBeTa. CTaauy pa3BUTUS UMMYHHOI'O OTBETA.
OcHOBHBIE 3TaIbl pa3BUTHS HIMMYHHON PEAKIMH, IEPBUYHBIN U BTOPUUHBI UMMYHHBIN OTBET.
B3anmozaencTBre KIETOK IPU Pa3sBUTHHA T'YMOPAJIBHOIO UMMYHHOI'O OTBETa. POJIb IUTOKUHOB B
AQHTUTEJIOTEHE3E.
B3aumonelicTBue KIETOK IPU Pa3BUTUU KIETOYHOIO MMMYHHOIO OTBeTa. POIb IUTOKMHOB B
Pa3BUTUU KIIETOYHON HUTOTOKCUYHOCTH.
KietouHslif IUTOTOKCUYECKUI UMMYHHBIN OTBET.
Kierounslii BocnanutenbHbIi UMMYHHBIN oTBeT. Peakius I'3T.
MexaHu3MBI anioNTO3a ¥ HEKPO3a B UMMYHHOU CUCTEME, POJIb PELENTOPOB U BHYTPUKIETOUYHBIX
(daxTopoB.
NMMyHosIOrHYecKkass TOJEpAaHTHOCTh. [loHATHE O IEeHTpanbHOH U mnepupepHUIecKoi
TOJICPAHTHOCTH.
[Iporeccsl, TPOUCXOIAIINE B 3apOJBIIIEBBIX IIEHTPaX BTOPUYHBIX JIUM(OHUIHBIX OPraHOB IPH
Pa3BUTUU T'YMOPAJIBHOIO UIMMYHHOI'O OTBETA.
D¢ dexropHble GYHKINU aHTUTEI.
MexaHu3Mbl OTTOPKEHUS TPAHCILIAHTATA.
Peakiust TpaHCIUIAaHTAT MPOTHUB XO3s5MHA. Y CIOBUS s pa3BUTHA peakiun. [Ipopunakruka npu

Nnepecaake KOCTHOIO MO3ra.

OCHOBBI KJIMHHYECKOH HMMYHOJIOTMHA

1.

OIICHKa HMMYHHOﬁ CHUCTCMBI 4YCJIOBCKA. HOI[XOZ[I:I K OIICHKC UMMYHHOTI'O CTaTycCa. Iloka3zanus k

OLICHKE UIMMYHHOTO cTaryca. IMMYyHOJIOrHYeCKHii aHaMHe3.



A S AN e

14.

15.
16.
17.

18.
19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

[TaroreneTn4eckuii NOAXOM K OLICHKE UMMYHHOM CHUCTEMBI YEJIOBEKA.

OneHka UMMYHHOH CHCTEMBI yesoBeka. TecTsl 1 ypoBHS.

OneHka UMMYHHOTI'O CTaTyca uejoBeKa. TecTsl 2 ypOBHS.

5. Meron BblAeICHUS MOHOHYKJICAPHBIX KIETOK U3 TIepupepruiecKoil KpOBH YellOBeKa.
Nmmynodepmentnslii ananu3. [Ipunnun merona. [Ipumenenue.

[TonnmepaszHas nienHas peaklys B UMMYHOJIOTHH.

[Ipoctas paguansHas uMMyHoAUDDy3us. BO3MOXXHOCTH TPUMEHEHUS

[Iporounass uurodmroopumerpus. [IpuHIUD MeTOda, BO3MOXHOCTH HCIOJB30BAHHUS B

HMMYHOJIOTHUH.

. MeTonbl TECTUPOBAHMS LIUTOKUHOB.
11.
12.
13.

Nmmynodepmentasie metoas! (ELISPOT).
NMMYyHOOJIOTTHHT, OCHOBHOW MPUHIIMII, BO3MO>KHOCTHU MCIIOJIb30BaHMUS.
Bone3nn MMMyHHOH CHCTEMBI, TATOTCHETUYECKasl KITaCCU(PUKAIM, XapaKTEepPUCTUKA, OCHOBHBIE
(dopMmBI.

[TepBuunbie umMmyHOAepuIUTH. Kiaccupukanus. MexaHU3Mbl pa3BUTHSA, IWATHOCTHUKA,
pacpoCTPaHEHHOCTb.

Knunauko-naboparopHsie Kpurepun IMMyHoAepuunToB. UMMyHO A€ UIMTEI M MH(EKLINH.
[TepBuyHbIE UMMYHOAE(DUITUTHI, X-CIETIIICHHBIE UMMYHOC(HUIIUTHL.

[lepBuunsie ummyHonedpuuutsl. TKUJI, ocHOBHBIE BapuaHTHI, AMATHOCTUKA, IyTH

UMMYHOKOPPEKIIHH.

[lepBuyHbIE UMMYHOAC(DUITUTHI C HAPYIIEHUEM aHTHTEI000Pa30BaHUS.

[TepBuyHbIe UMMYHOAC(DUITUTHI ¢ AePEKTOM (ParouuTapHOTO 3BEHA.

Bropuunbsle MMMYHOOEHUIMTHI, XapaKTePUCTUKA, MPUYUHBI Pa3BUTHUSA, MAaTOTEHETHYECKUE
MEXaHU3Mbl Pa3BUTHUS, IMMYHOAMArHOCTHKA, KIIMHUYECKHE POSIBICHUS, MTOIXObI K JICUEHUIO.
Cunnpom npuobperenHoro ummyHnonedumura (CIINI). Onpenenenue. tuonorus. Ilpupona
BUpyca uMMyHoeduimrTa yenaoseka (BIUY), mytu TpancMuccuu.

Hapymenust B ummyHHoM cucteme nipu CITH le.
Jlaboparopubie MeToabl nuarHoctuku BUY-undexmmm.
JKuzHeHHbIH UK BUpYca IMMYHOAEe(pUIINTA YeToBeKa.

Mexanu3msbl popmupoBanus UMMyHoaeuuuta npu BUY-undexium.

OcHoBHBIE THUIIBI UMMyHHOrO mnoBpexaenus tkaned (I, II, I, 1V, V, VI, VI, VII).
XapaKkTepuCTUKA KaKJ0T0 THIIa, MEXaHU3MBI.

Annepronaronorus. Ponb Ty4yHbIX Ki€TOK, Th2-mTUM(GOIHMTOB M NPOIYyLHHPYEMBIX HMHU
IIUTOKHUHOB.

AytoummyHHasi natojorus. OCHOBHBIE (OPMBI ayTOUMMYHHOM HAaTOJOTHHU, KJIACCHU(pHUKAIIMS,
UMMYHOIUarHOCTHKA.
OcHOBHBIE KPUTEPUHU ayTOMMMYHHOTO IIpoLiecca.

CoBpeMeHHBIE TUIIOTE3bl PA3BUTUS Ay TOUMMYHHOM ITaTOJIOTHH.



31. Opranocnenupuyeckue M CUCTEMHBIC ayTOMMMYHHBIE 3a0ojeBaHUS. MMMyHOJOTrHYecKHe
MEXaHU3MBbI ITOBPEKICHHUS.

32. MexaHM3MBbl HapyLIEHUs ayTOTOJIEPAHTHOCTH.

3aveTHbIi OWJIeT 1JIs1 MPOBedeHUA 3a4éTa

denepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pazoBaHus «PoccHiiCKUi HAITMOHATBHBIA UCCIIE0BATEIILCKANA METUITMHCKII
YHUBEPCUTET
umenu H.U. ITuporosa» Munuctepctsa 3apaBooxpanenusi Poccuiickoit deneparu
OI'AOY BO PHUMY wum. H.U. ITuporoBa Mun3zapasa Poccuu (ITuporoBckuii Y HUBEpCcUTET)

3aveTHbBINA OMyIeT Ne

JUIsl IpoBesieHus 3adyeta no aucuuiuiee b.1.0.09 UmmyHonorus
o nporpamme CrienuanureTa
10 HaIpaBJICHUIO MOAT0TOBKH (cneruanbHoctr) 30.05.03 MenunuHckas KuOepHeTukKa

HarnpaBJIeHHOCTH (Mpoduib) Meauuuuckas HHPOpMaTHKa

Buaer Ne 9

1. Pacnio3naroniue PELCIITOPBI BPOKACHHOI'O UMMYHUTCTA.

2. Hpouecanr " IPE3CHTAHA OK30I'CHHBIX U OHAOICHHBIX daHTUT'CHOB T-kmeTkaM. MexaHn3m

Z[BOP'IHOFO paciio3HaBaHUA.

3. [TepBuunbie ummyHoeunuTel. Knaccudukarus. MexaHu3Mbl pa3BUTHSI, THAarHOCTHKA,

pacnpoCTpaHEHHOCTb.

3aBenyromuii XautoB Myca PaxumoBu4

Kadenpa nmmynonorun Mb®




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI

JlJ1s1 IOATOTOBKY K 3aHATHSM J1a00pPaTOPHO-NPAKTHYECKOI0 THIIA 00yYAIOLIUICA J0JKEH

[ToaroroButcst K OOCYXJIEHHIO, YCTHOMY KOHTPOJIIO, HANpaBICHHOMY Ha OILICHKY 3HaHHMH,

MOJIYYEHHBIX CTYAEHTOM B Mpolecce JIEKIHOHHOTO 3aHATHUS M CaMOCTOSATEIbHON paboThl mpu

IOJArOTOBKE K 3aHATHIO. [I0ArOTOBUTCS K TECTUPOBAHMIO.
JIJ1s1 IOATOTOBKH K KOJJIOKBUYMY 00y4aroIuuiics 10J7KeH
IToaroToBUTCS K YCTHOMY KOHTPOJIIO 3HAHHUM, HUCIIOJIB3YS CIIMCOK BOIIPOCOB.
IIpu noaroTroBke K 3a4eTy HEOOX0ANMO
IToaroToBUTCS K YCTHOMY KOHTPOJIIO 3HAHHUH, HUCIIOJIB3YS CIIMCOK BOIIPOCOB.
Ilepeuennb Tem pedepaToB

8 cemecTp

1. HLA-accomuupoBaHHbIe 3a0071€BaHUS.

2. IMMmyHHas cucTeMa CIIM3UCTBIX, MyKO3aJIbHbII HMMYHUTET.

3. 'eneT4eCcKuil KOHTPOJIb UMMYHHOT'O OTBETA.

4. UMMyHOJIOTUSL PETIPOTYKIIUH.

5. UMMyHOTEpanus: COBpEMEHHBIEC HAIIPABIICHUS Pa3BUTHS.

6. IMmMyHO(EpMEHTHBIH aHANN3: POJIb B COBPEMEHHON HMMYI0IUarHOCTHKE.

7. IIporounas TUTO(GIOOPUMETPHSL: POJIb B COBPEMEHHOW HMMYHOIUATHOCTHKE.



8. YuedOHO-MeTOAMUYECKOE,

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

AUCHMILTUHBI

8.1. Ilepeuyens JuTepaTyphl N0 JUCHMILJIHHE:

Ne | HaumenoBaHue, aBTop, Hcnoab3yercs npu Koan4yecTBo |IJJIeKTPOHHBIN aapec

I [ TrOx M MecTO U3IaHUA HU3y4YeHUH pa3/iesioB IK3eMILISIPOB pecypcos

/m B

Ond1MoTeKe
1 2 3 4 5

1 [Knuandeckas NMMyHHBIN OTBET. 0 https://www.
MMMYHOJIOTHUS U MexaHu3MBbI pa3BUTHS U studentlibrary.ru/book
aJJIePTOJIOTHS C perymsinuu. O6mias /ISBN9785970429105.
OCHOBaMu 001Iein nMmmyHosorusi. CTpykTypa u html
MMMYHOJIOTHH: Y4eOHUK, |(QpyHKIUHM UMMYHHOR
KoBanpuyk JI. B., cuctembl. BpokieHHBIN 1
I'anxosckas JI. B., aJalTUBHBIA UMMYHUTET.

Memxkosa P. ‘., 2024 - OCHOBBI KIHHHYECKOH

2025 WMMYHOJIOTHH.

2 |Ummynomnorus, Slpunun  |IMMyHHBIH OTBET. 0 https://www.

A. A, 2024 -2025 MexaHU3MBbl Pa3BUTHS U studentlibrary.ru/book
perymsun. O6mas /ISBN9785970413197.
uMMmyHosorus. CTpykTypa u html
(GYHKIMH UMMYHHOMR
cucreMbl. BpoxxaeHHbIN U
aIalITUBHBIN UIMMYHHUTET.

OCHOBBI KITMHUYECKOM
UMMYHOJIOTHH.

3 |UmmyHoOMoruUs: OCHOBBI KJIMHHUECKOH 0 https://www.
MPAKTUKYM: yueOHOe MMMYHOJIOTHH. studentlibrary.ru/book
nocobue, Kopanbuyxk JI. /ISBN9785970435069.
B., UrnateeBa I'.A., html
I'anxosckas JI.B., 2024 -

2025

4 |OcHOBEBI 0011IEH NMMyHHBIN OTBET. 1349
UMMYHOJIOTHH: yueOHOoe |MexaHu3Mbl pa3BUTHS H
nocooue Jyist perymsiiuu. OCHOBBI

KITMHAYECKOW UMMYHOJIOTHH.




MEJUIIMHCKUX BY30B,
I'ankoBckas JI. B., 2024 -
2025

5 |AmmyHonorus: yueOHuK, |VIMMyHHBII OTBET. https://www.
Xawntos P. M., 2024 - MexaHU3MBI pa3BUTHS U studentlibrary.ru/book
2025 perynsnuu. O6mias /ISBN9785970477526.
nMmmyHosorusi. CTpykTypa u html

(hyHKIIMH IMMYHHOU
cuctembl. BpoxxieHHBIN 1
aJanTUBHBI UMMYHUTET.
OCHOBBI KITMHHYECKOM

HUMMYHOJIOT'HH.

6 |BakuuHbel 1 BaKIIMHAIIAA:

OCHOBBI KJIMHUYECKON

https://www.

HaIMOHAJIFHOE UMMYHOJIOTHH. studentlibrary.ru/book
PYKOBOJICTBO, 3BepeB B. /ISBN9785970428665.
B., 2024 - 2025 html

7 |Annepronorus u
MMMYHOJIOTHSL:
HaIMOHAJIbHOE
PYKOBOACTBO, XauToB P.
M., 2024 - 2025

OCHOBBI KJIMHHUYECKOM

HUMMYHOJIOTHH.

8.2. Ilepeuennb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANIMOHHOH ceTH «/HTepHeT», B TOM

yucse npodeccCuoHAIbHBIX 023 TaHHBIX, HEO0OXOAUMBIX /I OCBOCHHS JUCHUIIIMHBI (MOIYJIA)

. OBC «KoncynpTant crynenta» www.studmedlib.ru
PubMed https://pubmed.ncbi.nlm.nih.gov/

. DnektpoHHas ombnuoteunas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els/

1
2
3.
4

. PedepatuBnas u anHanutuyeckas 6a3za Hay4yHbIX MyOJUKAaLMi M HUTUPOBAHMS U3ATEIHCTBA

Elsevier «Scopus» https://www.scopus.com/search/form.uri?

display=basic&zone=header&origin=#basic

. AHanmuTrueckas M mUTaTHas 0a3a JaHHBIX KypHaJIbHBIX cTarei kommaHuu Thomson Reuters

«Web of Science» https://clarivate.com/

Poccutiickas rocynapctBennas oubiamoreka https://www.rsl.ru/

7. Poccuiickas HarmoHabHast Oubauoreka https://nlr.ru/

8.3.

. Hayunas snexkrponnas 6monuorexka eLIBRARY.RU https://elibrary.ru/

Hepeqeﬂb I/IH(l)OpMaI[I/IOHHbIX TGXHOJIOFHfI, HCIOJbB3YEMbBIX IIPpH OCYHIECTBJICHUMU

00pa30BaTeJBbHOI0 Mpouecca Mo AUCHHUIVINHE (MOAYJI0), BK/IKYas NepeYyeHb NMPOrpaMMHOIO

ol0ecrieyeHust 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HAJIMYMH)



1. ABromaTu3upoBaHHBIH HHPOpPMAMOHHBIH KoMmIuieke «llumdpoBas aaMUHHCTpATUBHO-
obpazoBarenbhas cpena PHUMY um. H.U. [Tuporosax»

2. Cucrema ynpaBiieHHS 00yUYeHUEM



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-

TEXHUYECKOTO olecredeHus: oOpa3oBaTeIbHON ACATEILHOCTH ISl pealu3anuud 00pa3oBaTeIbHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue 000pyA10BAHHBIX Y4eOHBIX Ay IUTOPHUH Ilepeyenn
n CIenMaJIN3MpPoOBaHHON Meleu,
/m TeXHHUYECKHX CPe/ICTB
o0yueHust
1 [Ayautopus [uisi IPOBENEHNUS 3aHATUMN JIEKIIMOHHOTO THMa,  ([IpoexTop MynbTUMEIUNHBIN ,
3aHATHHA CEMUHAPCKOI0 TUIA, TPYIIIOBBIX U HoyTOyk , OxpaH Ju1st mpoekTopa
VHAMBUYAJIbHBIX KOHCYJIbTALUH, TEKYIEr0 KOHTPOJIS U
IPOMEKYTOUHON aTTecTaluu, 000pyA0BaHHAS
MYJIbTUMEIUMHBIMUA U UHBIMU CPEACTBAMU 00y4YEHUs
2 |AyauTopus Ais NpoBeAeHUs 3aHATHI ceMuHapckoro tTuna  |IIpoextop MynbTUMeAMIHBIN ,
(MpakTUYECKUX 3aHATUI), TaOOPATOPHBIX IPAKTUKYMOB, HoyTt0yk , DxpaH A npoekropa
1a00paTOPHBIX PadOT, JIEMOHCTPAIIMOHHBIX SKCTIEPUMEHTOB
IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOUHOM arTrecTanuu, 000pya0BaHHas
MYJIbTUMEAUMHBIMU U UHBIMH CPEACTBAMU O0YyUEHHUS
3 |IlomemieHue a1t caMOCTOATENbHOM paboThl 0Oydaronuxcs, |YueOHas MeOesnb (CTOMbI, CTYIIbs),
OCHAILIEHHOE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO KOMIIBIOTEPHAsI TEXHHUKA C
HOJKITIOUEHUS K ceTH MHTepHeT U o0ecrieyeHneM I0CTya B |BO3MOXKHOCTBIO MOAKIIFOYSHHS K
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIBbHYIO CPELy cetn «IHTEpHET» U
OpraHu3anuu o0ecreyeHrneM J10CTyrna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYI0 CpeIy
4 |YyeOHast ayuTOpHs Ul IPOBEAECHUS IPOMEKYTOUHOM VYuebHas me0enb (CTONBI U CTYIbs




aTTecTaluu JUTSE 00YYArOIIUXCS ), CTOJ, CTYI
npenoaaBaTeiiAi, HCpCOHaHLHBIﬁ
KOMIBIOTEP; HA0Op
JICMOHCTPAIIMOHHOTO
o0opyoBaHus (MIPOEKTOP, IKPaH,

KOJIOHKH)

YHuBepcuter oOecredyeH HEOOXOAMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TOAJICKUT OOHOBJICHUIO MTPH HEoO0XoaumMocTh). bubiaroreynsiit poH] yKOMIUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 Yucla JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmces obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE€ B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ornpezensercs B paboueit mporpaMme IUCHUIUIMHBI U MTOAJICKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecredeHbl TNeYaTHBIMU U (WUJU) BJIEKTPOHHBIMU

O6paSOBaTeHBHHMI/I pecypcamMu B (bopMax, aJ[alITUPOBAHHLIX K OI'PAHUYCHHAM UX 300POBbA.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2

K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NPOMEKYTOYHOI aTTecTAlNu HAaUMeHOBaHHe
Koutpoib npucyrcrBus [IpucyrcrBue KII
Onpoc ycTHBIH Omnpoc ycTHBIH oy
ITpoBepka mabopaTopHOM pabOTHI JlaGopaTopHas JIP
pabora
TectupoBaHue B 3IEKTPOHHOH (Gopme TectupoBanue O
Bunpl yueOHBIX 3aHATHN B (HOPMBI TPOMEKYTOUHOM aTTECTAIINN
®opMbI IPOBeIeHNS TEKYIIEr0 KOHTPOJISAA yCIeBAeMOCTH U Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTALNH HAHUMEHOBaHUeE
JlekimoHHOE 3aHsATHE Jlexknus JI3
JlaGopaTopHO-IIpaKTUYECKOE 3aHATHE JlaGopatopHo- JIII3
IIPaKTUYECKOE
Komnoksuym Komnoksnym K
3auer 3auer 3
Buasl KoHTpOJIA ycrieBaeMoCTH
@®opMbI NPOBeAeHUS TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NPOMEKYTOYHOM aTTecTalul HAaUMeHOBaHHe
Texkymmil AMCUUIUTMHUPYIOUIUNA KOHTPOJIb Jucuunnunupyromui | 1
Tekyumuii TeMaTU4eCKU KOHTPOJIb Temarnueckuit
Texymuii pyOeKHBIN KOHTPOJIb PyGesxHbrii P
IIpomexxyTouHas arrecTanus [IpomexyTounas ITA
aTTecTauus
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